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CLAIMS 

(57) [Claim(s)] 

[Claim 1]A device characterized by comprising the following for pretreatment of a test sample 
containing a particle ingredient which should be analyzed. 
A sample inlet section. 

A sample circulation way which has this inlet section and an exit part which has a fluid transfer 
relation. 

A separator which has an upper confrontation portion which forms an isolation region where it 
is arranged between said inlet section and an exit part, and said particle ingredients are 
collected on said sample circulation way. 

An inlet part which it becomes from a distribution channel which is open for free passage with 
said isolation region, and sends out a collected particle ingredient from said isolation region 
and to which this channel shows a conveyance fluid exceeding an upper confrontation portion 
of said separator into said isolation region, It has a sending portion which shows said 
conveyance fluid to a method of the outside of said isolation region exceeding an upper 
confrontation portion of said separator, and at least one of the at least one size specifications 
in said circulation passage and said circulation channel is a meso scale. 

[Claim 2]it is the thing according to claim 1 , and size specifications of said circulation passage 
are few - one being a meso scale and, Including a flow restricted space where said separator 
restricts a flow in said circulation passage, at least one of the size specifications of this flow 
restricted space is a meso scale smaller than the minimum meso scale size in said circulation 
passage, and. A test sample pretreatment system which consists of being formed in separating 
said particle ingredient from said test sample of at least one sufficiently small circulation space. 

[Claim 3]A test sample pretreatment system which consists of consisting of being the thing 
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according to claim 2, said at least one circulation space having at least one folding part, and 
said at least a part of circulation space carrying out rectangular extension to said circulation 
passage in this folding part. 

[Claim 4]A test sample pretreatment system which consists of being covered with covering 
which it is a thing given in any 1 paragraph to claims 1-3, and said circulation passage and 
said distribution channel were formed in the surface of a rigid substrate, and was attached to 
said surface. 

[Claim 5]A test sample pretreatment system which consists of being the thing according to 
claim 4 and being the shape of at least one height of standing up from said substrate a flow to 
which said separator is in said circulation passage, and met said circulation passage of a test 
sample being restricted. 

[Claim 6]A test sample pretreatment system which is the thing according to claim 4 or 5, and 
consists of said covering being transparent. 

[Claim 7]A combination device with an installation base part used for any 1 paragraph 
characterized by comprising the following to claims 1-6 with a sample pretreatment system and 
this device of a statement. 

Said installation base part is an electrode holder of said device. 

A test sample inlet slot connected internally with a sample inlet section of said device. 

A screw style to which a test sample is moved along said circulation passage. 

[Claim 8]A combination device which is the thing according to claim 7 and consists of said 
installation base part containing a reservoir machine of said test sample further. 
[Claim 9]The thing comprising according to claim 7: 

A conveyance fluid inlet slot where said installation base part was further connected internally 
with said inlet part of said distribution channel. 

A screw style to which a conveyance fluid is moved along with said distribution channel. 

[Claim 10]A combination device which is the thing according to claim 9 and consists of said 
installation base part containing a reservoir machine of said conveyance fluid further. 
[Claim 1 1]An analysis target subject decision system which consists of a flow system 
characterized by comprising the following, and an exit part of a circulation passage of said 
sample pretreatment system opens for free passage with said sample inlet section of a 
sensing device of said analysis target subject. 

A rigid substrate it hits to any 1 paragraph to claims 1-6 by a system which becomes final and 
conclusive an analysis target subject in a fluid sample which consists of a sample pretreatment 
system of a statement, and a sensing device of an analysis target subject and with which a 
sample inlet section is formed for a sensing device of said analysis target subject. 
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A detection area which has a reagent which generates a detectable output which has said inlet 
section and a fluid transfer relation, reacts to said analysis target subject, and may become 
final and conclusive said analysis target subject. 
A detector which detects said output. 

[Claim 12]ln [ are the thing according to claim 1 1 and ] a sensing device of said analysis target 
subject, An analysis target subject decision system which a sample distribution channel is 
connected internally with said inlet section and said detection area, and consists of at least one 
of the at least one size specifications in said detection area and said sample distribution 
channel being a meso scale. 

[Claim 13]An analysis target subject decision system which consists of being the thing 
according to claim 11 or 12, and being a cementing material which said especially reagent 
combines with said analysis target subject. 

[Claim 14]An analysis target subject decision system which consists of being the thing 
according to claim 13, said analysis target subject being an antigen, and said cementing 
material being an antibody. 

[Claim 15]An analysis target subject decision system which consists of being the thing 
according to claim 13, said analysis target subject being a ligand, and said cementing material 
being a receptor. 

[Claim 16]An analysis target subject decision system which consists of being the thing 
according to claim 13, said analysis target subject being a nucleic acid molecule of a 
predetermined chain, and said cementing material being a nucleic acid molecule which has the 
chain of a source of complementary or the same to a chain of said analysis target subject. 
[Claim 17]The thing comprising according to claim 11: 

An analysis apparatus which analyzes an amplification reaction of predetermined 
polynucleotide of cell origin is included further, A polynucleotide amplifying region where said 
analysis apparatus comprises a rigid board and a flow system with which a sample inlet 
section is formed, and said flow system contains a reagent which amplifies polynucleotide and 
which has said inlet section and a fluid transfer relation. 

It has a elution means to face between said polynucleotide amplifying regions which elute a 
sending portion and said cell of a distribution channel of said sample pretreatment system, and 
a sample inlet section of said analysis apparatus and a sending part of a circulation channel of 
said sample pretreatment system have a fluid transfer relation mutually. 

[Claim 18]. Are the thing according to claim 17 and were connected internally with an inlet 
section of said device, and said polynucleotide amplifying region. A definite system of an 
analysis target subject which consists of at least one of the size specifications being a meso 
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scale at least of the sample distribution channels connected to said polynucleotide amplifying 
region and this including further a sample distribution channel in said analysis apparatus. 
[Claim 19]!t is a combination system with an installation base part used for any 1 paragraph to 
claims 11-16 with a definite system and this system of a statement, A combination system 
which consists of a screw style to which said installation base part moves an electrode holder 
of said system, an inlet slot of a test sample connected internally with a sample inlet section of 
said sample pretreatment system, and a test sample along a circulation passage of said 
conductor pretreatment system. 

[Claim 20]A combination system by which it is the thing according to claim 19, and said 
installation base part is further provided with a reservoir machine of said test sample. 
[Claim 21]lt is a combination system with an installation base part used with a system 
according to claim 17 or 18 and this system, An inlet slot of a test sample where said 
installation base part was connected internally with a sample inlet section of an electrode 
holder of said system, and said sample pretreatment system, An inlet slot of a screw style to 
which said test sample is moved along a circulation passage of said sample pretreatment 
system, and a conveyance fluid connected internally with said inlet section of a distribution 
channel of said sample pretreatment system, and a combination system which consists of a 
screw style to which said conveyance fluid is moved along with said distribution channel. 
[Claim 22]A combination system which is the thing according to claim 21 and consists of said 
installation base part containing a reservoir machine of said conveyance fluid further. 
[Claim 23]A combination system which is the thing according to claim 21 or 22, and consists of 
said installation base part containing a detector which detects a parameter of said test sample 
in said analysis target subject sensing device or said polynucleotide analysis apparatus further. 

[Claim 24]A system which analyzes an amplification reaction of predetermined polynucleotide 
of cell origin, comprising: 

A rigid substrate with which said system comprises an amplifying device which performs the 
sample pretreatment system according to claim 1 and polynucleotide amplification, and a 
sample inlet section is formed for said amplifying device. 

A polynucleotide amplifying region which has said inlet section and a fluid transfer relation 
including a reagent which amplifies polynucleotide. 

A elution means in said reaction region for eluting said sample distribution channel, a 
polynucleotide amplifying region which has at least one meso scale size, and said cell. 

[Claim 25]ln [ are the thing according to claim 24 and ] said polynucleotide amplifying region, 
An analyzing system which said sample distribution channel connects internally said inlet 
section and said polynucleotide amplifying region, and consists of at least one of the at least 
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one size specifications in said polynucleotide amplifying region and a sample distribution 
channel connected to this being a meso scale. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

Reference related application U.S. patent application 07th as of :May 1, 1992 this the 
application of whose is application of partial continuation of the patent application under next 
pendency / No. 877,702;. It is U.S. patent application 07th / divisional application of No. 
877,563 which is U.S. Pat. No. 5,304,487. U.S. patent application 08th as of February 14, 
1994 / No. 196,021;. Were abandoned now. U.S. patent application 08th as of May 26, 1994 
which is U.S. patent application 07th / continuation application of No. 877,702 / No. 250,100; 
U.S. patent application 08th as of September 19, 1994 which is U.S. patent application 07th / 
continuation application of No. 877,662 abandoned now / No. 308,199. The whole indication is 
used for reference in this application specification at an above-mentioned patent and patent 
application. 

The background of an invention This invention relates to the sample pretreatment system 
which has a small size, promotes effective pretreatment of a test sample [ minute amount / 
whole blood ], and becomes final and conclusive the quality of an analysis target subject which 
exists in a test sample, and/or is processed. This invention relates to the test system 
containing the device of the similar size designed so that various assay protocols which 
include amplification of the preselected polynucleotide, such as polymerase chain reaction 
(PCR), for example might be performed simultaneously with analysis, and an above-mentioned 
device. 

the protocol, test instrument, and device of a large number which are various causative 
analyses and the purpose of surveillance technically, and perform analysis of a biological 
sample in these ten years have been developed. Immunoassay, immunity fixed-quantity assay, 
coagulation reaction assay, polynucleotide amplification, All the analysis methods including the 
internal reaction of various ligand-receptors and deviation movement of the kind in a 
compound sample have been used in order that various biological derivations may become 
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final and conclusive existence of a pollutant and existence of the cell of quantity and a specific 
form. 

The disposable device was developed by the small size for dealing with a biological sample 
and doing a specific clinical examination these days. Use of the small blood-gas-analysis 
machine formed on the silicon wafer is reported by Shoji and others. . [, such as Shoji, ], 
SANSA and actuator, and No. 15; 101 -107 (1988). The cytogamy technique which uses a 
detailed machinery silicon device is reported by Sato and others. . [, such as Sato, ], SANSA 
and actuator, and No. A21-A23: 948-953 (1990). The laser beam degree meter of 
microprocessor control which detects blood coagulation was manufactured by the tiba Corning 
diagnostics company (U.S.). 

Ultra-fine processing technology is developed in the detailed electronic field at first . [, such as 
Angel, ], SANENTIFIKU American, and No. 248:44-55 (1983). Ultra-fine processing technology 
enabled manufacture of the detailed engineering device which has a manufacture element of a 
detailed size of the range from 10 microns (size of a biological cell) to NANOMETA (size of 
some biological polymers). For example, many experiments which report the data which has 
an above-mentioned small structure are included in research of detailed mechanics, such as 
mechanical behavioral characteristics and flowability. In life science, the potential capability of 
the above-mentioned device is not fully utilized. 

The action of silicon, titanium coating polymer, the fibrocyte in Mizouchi of the prototype, and 
epithelial cells was studied by bull NETTE (Exper.Cell Res., No. 167, 203-217 (1986) and No. 
164, 11-26 (1986)). McCartney and others (Cancer Res. and No. 41:3046-3051 (1981)) 
experimented in the action of the tumor cells in a plastic base with a slot. The flow of the 
leucocytes in a detailed capillary tube and red corpuscles was studied in order to acquire the 
opinion in detailed circulation by RASERU (Blood Cells, and No. 12;179-189 (1986)). Although 
research of the hydrodynamics in detailed machinery is reported by Fung and Weizman, the 
data relevant to an analysis apparatus is not obtained. . [, such as Fung, ], Med. and 
Biol. Engineering, and No. 9:237 3245 (1971); . [, such as a one-two man, ], 
Am.lnst.Chem.Eng.J., and No. 17:25-30 (1971). In order for Columbus etc. to separate a 
specific ion electrode in the experimental testing device of many channels, the sheet of two 
sheets which carried out coining of the V character-like slot of the direction which intersects 
perpendicularly when controlling the capillary tube style of biological fluid, and laminated it was 
used. ., such as Columbus, Clin.Chem., No. 33:1531-1537 (1987). Use of the fluid distribution 
chamber for handling operation (for example, cell fusion) of a cell was reported by Masuda et 
al., Washizu and others. ., such as Masuda, an IEEE/IAS meeting report, the pages 1549-1553 
(1987); ., such as Washizu, an IEEE/IAS meeting report, the pages 1735-1740 (1988). This art 
was not fully examined about potential use of the detailed engineering device for decision of a 
fluid sample and the quality of an analysis target subject especially in the field of biological 
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analysis. 

The biological analysis using polynucleotide amplification art is known well (for example, ., 
such as MANISUCHISU, molecular cloning: refer to experiment manual and cold spring harbor 
laboratory publishing company:1989 and the page 14.1-14.35). One of such the art is PCR 
amplification, and this Heat stable polymerase, On for example, tuck DNA polymerase (. [, 
such as Ching ], J.Bacteriol., and No. 127:1550 (1976)), a nucleoside-triphosphate salt, and a 
different chain. Using two oligonucleotides which have a complementary chain to the chain 
which exists on the spiral structure of the both ends of template DNA, it can perform on a DNA 
template and this is located in the side of the DNA fragment (ply Mars) which should be 
amplified. A reaction component circulates between a higher temperature (for example, 94 **) 
for removing hybridization of template DNA of double helical conformation, and a lower 
temperature (for example, 65 **) for annealing following this, and a polymerization. Almost 
exponential amplification of template DNA is given by the circular reaction repeated between 
the temperature of dehybridization, and annealing and the temperature of a polymerization. 
The device which performs an PCR chain reaction automatically using temperature circulation 
is marketed (Perkin-Elmer). 

PCR amplification Diagnosis of a genetic disorder (. [, such as ene GERUKU, ], 
Proc.Natl.Acad.ScL, and No. 85:544 (1988)), Detection of a nucleic acid chain of the 
pathogenic microorganism in a clinical sample (. [, such as OU, ], science, and No. 239:295 
(1988)), **** proof (. [, such as Lee, ], Nature, and No. 335:414 (1988)), for example, hereditary 
specification of sperm, It is used for analysis of the mutation in the various features (Oste, 
biotech Knicks, and No. 6:162 (1988)) of the activated oncogene (fairness, **., 
Proc.Natl.Acad.Sci., and No. 85:1629 (1988)) and a clone molecule. The formation of the 
specific chain of double-helical-conformation DNA by which clone formation was carried out 
which uses PCR assay as a probe, It can be used for wide range uses, such as formation of a 
lot of DNAs for formation of the specific probe for a non-clonal inheritance child, formation of 
the collection thing of a little mRNA(s) to cDNA, and a chain, and analysis of mutation, by the 
selective amplification of a cDNA fragment. The quick system is needed for the convenience 
for performing polynucleotide amplification which can be clinically used in the wide range 
potential use in the clinical examination of the examination for paternity specification, an 
examination of a genetically determined disease or an infection disease, etc. 
It does not automate, but most present analytical skills used for decision of the microorganism 
need culture in a suitable medium in order to make the number of organizations usually 
increase, and generally the technique visual because of the system of a subject or subspecific 
specification and/or chemical is adopted. A peculiar delay in this technique often needs 
medical assistance before the final specification of an infectious disease. In industry, public 
health, or clinical environment, an above-mentioned delay invites an unhappy result. The 
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useful device which detects a microorganism promptly is needed. 

It is providing the sample pretreatment system used with the analysis apparatus of the relation 
which can specify the substance which can analyze a fluid sample to boil the purpose of this 
invention in small quantities dramatically promptly and efficiently, and exists in a fluid sample 
by very low concentration. . Other purposes contain an intracellular molecule, for example, 
DNA, in the range of a biological use or other uses. It is providing the device of the small size 
(it is 1 cc or less at volume) which can promote quick and automatic analysis of the quality of 
an analysis target subject of the shape of a preselected molecule, or the shape of a cell, which 
has the structural element by which detailed formation was carried out and which can be 
thrown away. The examination of the infectious disease of the clinical examination with the 
quick purpose of further others of this invention, for example, viral nature, and bacteria nature, 
It is providing improvement of an above-mentioned device which can be respectively used for 
the examination of the pollutant in the examination of genetic separation, the examination of 
sperm motility, the examination of the blood characteristic, food, body fluid, and allied 
substances, etc. 

Outline of an invention This invention provides the sample pretreatment system which gives 
the particle ingredient for various biological analysis and other analysis, for example, the 
minute amount fragment of the test sample containing a cell, with sufficient convenience and 
by which detailed formation was carried out. This invention provides the analyzing system 
containing the sample pretreatment system with which detailed formation of this invention was 
carried out with the device which performs the sensing device of the quality of an analysis 
target subject by which detailed formation was carried out, for example, an immunological 
examination device, and polynucleotide amplification, and by which detailed formation was 
carried out. 

The sample pretreatment system of this invention contains the separator arranged between 
the sample circulation passage which has a sample inlet section which has a fluid transfer 
relation, and a sample exit part, and an inlet section and an exit part. This separator has an 
upper confrontation portion which forms an isolation region in a circulation passage, and the 
particle ingredients which exist in a fluid sample are collected in an isolation region. This can 
send out the collected particle ingredient now from an isolation region including the distribution 
channel which has an isolation region and a fluid transfer relation preferably as for this device. 
This distribution channel contains the inlet part guided exceeding the upper confrontation 
portion of a separator while guiding a conveyance fluid into an isolation region, and the 
sending part which it shows to a way outside a separator while guiding a conveyance fluid 
exceeding the upper confrontation portion of a separator. At least one circulation passage and 
a distribution channel portion have at least one meso scale size, as characterized by next 
explanation. 
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According to one embodiment of this invention, a circulation passage has at least one meso 
scale size, This is formed in it being smaller than a meso scale size at least, and separating a 
particle ingredient from a fluid sample of a circulation passage including the restricted 
circulation field [ in / in a separator / a circulation passage ] of at least one circulation way 
portion which has at least one meso scale size small enough. 

Using publicly known detailed assembly art, the sample pretreatment system of this invention 
is provided with the circulation passage and distribution channel which were formed in the 
surface of a rigid base, and can be manufactured. In the desirable embodiment, the surface of 
the base in which a structural element is formed is covered with the transparent glass cover or 
transparent plastic hinged cover attached to covering, for example, the surface. 
Especially the meso scale sample pretreatment system of this invention is suitable for being 
used in relation to the meso scale polynucleotide amplifying device which are a meso scale 
sensing device which are U.S. patent application 07th under pendency / object of No. 877,702, 
and/or U.S. patent application 08th under pendency / object of No. 308,199. When mentioned 
later, the whole indication of application of '702 No. and '199 No. is fully used by being referred 
to by this application, as annotated by ****. 

Although an above-mentioned meso scale device is explained still in detail later, it can be used 
in various combination so that it may function as an analyzing system. In one embodiment, use 
** of the device can be carried out at analysis of the test sample containing a cell. The 
fragment of the test sample given by the sample pretreatment system of this invention can be 
analyzed simultaneously continuously or fundamentally. 

Although the meso scale sensing device can become final and conclusive various analysis 
target subjects, This is constituted from a distribution channel by a rigid base, a meso scale 
circulation system, and the selection target, Detailed formation of the rigid base is carried out 
so that a sample inlet part may be determined, and the distribution channel is connected 
internally to the inlet part and the analysis detection area including the analysis detection area 
which has a fluid transfer relation to an inlet part as for a meso scale circulation system. When 
there are at least one analysis detection area and sample distribution channel, these have at 
least one meso scale size. A reagent is formed in the detection area of an analysis target 
subject, this reacts to an analysis target subject, and a detectable output which may become 
final and conclusive an analysis target subject is generated. In one embodiment, reagents are 
a cementing material and a cementing material which is selectively fixed on a fixed base 
material or a movable base material in a detection area, and is combined especially with an 
analysis target subject. The detector for detecting an above-mentioned output is contained, 
and this permits decision of the analysis target subject in a test sample. 

The polynucleotide amplifying device of a meso scale is constituted from a distribution channel 
by a rigid base, a meso scale circulation system, and the selection target, Detailed formation of 
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the rigid base is carried out so that a sample inlet part may be determined, and the distribution 
channel is connected internally to the inlet part and the polynucleotide amplifying region 
including the polynucleotide amplifying region which has a fluid transfer relation to the inlet part 
of a device as for a meso scale circulation system. At least one polynucleotide amplifying 
region and sample distribution channel have at least one meso scale size, when there is the 
latter. A elution means to elute the cell component of a biological test sample is formed in the 
sample circulation field upstream of the polynucleotide amplifying region. This device can be 
used in order to perform PCR, and a polynucleotide amplifying region contains a suitable 
reagent in this case, For example, double helical conformation is removed for every cycle, hula 
IMA is annealed to single spiral structure, and the means of the reagent which carries out a 
repetition temperature change is formed, such as controlling temperature so that the 
polynucleotide amplified between primers is compounded. 

Each analysis apparatus explained here is contained in the scope of this invention regardless 
of whether it is used with the sample pretreatment system of this invention. 
An above-mentioned device is used with the installation base part which usually functions as 
an electrode holder of a device, and an installation base part coincides 1 on a device, or two or 
more regio oralis with 1 in an installation base part, or two or more circulation lines. After test 
samples, such as whole blood containing an analysis target subject, are set to the entrance of 
a sample pretreatment system, the screw style which can be united with an installation base 
part or the device itself, for example, a pump, is adopted, and a sample circulates through an 
isolation region along a circulation passage. The sample which does not contain a particle 
ingredient is conveyed towards an analysis target subject sensing device from the sample 
pretreatment system where the former exit part has a fluid transfer relation to the latter inlet 
section. Particle ingredients, such as a formed object etc. of the blood cell which remains in an 
isolation region, or others, can be conveyed by the polynucleotide amplifying device through 
the sending part of the distribution channel of the sample pretreatment system which is sent 
out from an isolation region and has a fluid transfer relation to the inlet section of a 
polynucleotide amplifying device. On the other hand, a test sample can be poured into a 
sample pretreatment system, or this sample can advance into a meso scale sample 
pretreatment system through an entrance by operation of a capillary tube. It can be designed 
so that other reagents which also need an installation base part to perform analysis of a 
reagent, for example, the classified cementing material, a polynucleotide amplification 
examination, a puffer, or a request in a device may be poured in based on the analytical 
protocol selectively performed within an above-mentioned device. 

The device and system of this invention can be used in order to perform automatically promptly 
the various clinical examinations containing the analysis target subject of a cell or a molecule 
moreover to high sensitivity, or in order to supervise growth of a reaction or a cell. Any 
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examinations including decision of the existence of existence of the analysis target subject of a 
molecule or ion or decision of concentration, decision of the specific existence of the cell of 
form, an intracellular gene linkage, or a recombinant DNA chain can be fundamentally 
performed well using the device and analyzing system of this invention. The quick chemical 
test which detects pathogenic bacteria or virus with these meso scale devices can be provided. 
The quick examination for existence of a constituent of blood, for example, hormone, or 
concentration can be provided with this device. Although not limited, other biological assaying 
methods, such as a blood group test, are included in a useful use. 

The device and system of this invention can be easily sterilized before use. Being able to 
discard a device, after being able to terminate easily the examination performed using the 
device and system of this invention and completing an examination, this prevents 
contamination between samples, is potentially buried in a harmful substance, generates only a 
little waste fluid for abandonment, and enables cheap analysis. 

while other effects and features of this ****** are explained further and an accompanying 
drawing is referred to to a person skilled in the art — below-mentioned this case — it becomes 
clearer from a detailed description - I will come out. 

Easy Drawing 1 of explanation of a drawing is an outline perspective view showing the sample 
pretreatment system of this invention seen through the transparent cover. 
It has a series of circulation spaces which restrict the flow of the test sample in which it is a top 
view in part and the separator passed through the circulation passage which shows other 
embodiments which carried out micro processing of the separator (filter form) of circulation 
with which Drawings 2 and 3 were restricted in the circulation passage which passed through 
the portion of a sample pretreatment system. 

Drawing 4 is an outline sectional view of the sample pretreatment system of this invention 
combined with the installation base part which is useful to prepare the flow of the fluid which 
passed through the device while holding a device. 

Drawing 5 is an outline top view showing the same device shown in D rawin g 1 , each of that 
exit part has the 1st and 2nd micro-processing analysis structured division and fluid transfer 
relations, and the micro-processing analysis structured division is designed so that analysis 
which became independent to the sample fragment given by a sample pretreatment system 
may be performed. 

the — the [A / 6 / figure and ] — B [ 6 ] figure is an outline sectional view which has the sample 
inlet section and fluid transfer relations of an analysis apparatus and in which showing the 
sample pretreatment system of this invention, in order that the exit part of the circulation 
passage from an isolation region may perform various assay protocols, both devices being 
shown combining an installation base part, and an installation base part holding a device and 
preparing the flow of the fluid which passes a device — the [ and ] — it is useful to detect the 
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differentia! pressure in the position in alignment with the flow of the fluid which passed the 
device in the embodiment shown inA [ 6 ] figure, the -A [ 6 ] figure shows the device compared 
in the transverse direction - the -B [ 6 ] figure is accumulated and shows the device of 
arrangement. 

Drawing 7 is an outline sectional view of the sample pretreatment system of this invention 
which has a sample inlet section of an analysis apparatus, and an exit part of the conveyance 
fluid distribution channel which has a fluid transfer relation, in order to perform polynucleotide 
amplification. Both devices are shown combining an installation base part, an installation base 
part holds a device, the flow of the fluid which passed the device is prepared, and it is useful to 
detect differential pressure by the position which meets the course of the flow of a fluid in 
which the device was passed. 

the - the [A / 8 / figure and ] --B [ 8 ] figure is an outline top view showing two analysis 
apparatus which meant using it with the sample pretreatment system of this invention. The 
device of the 8th the A figure has two meso scale circulation systems, and since selectively 
detects in order to capture an analysis target subject, each is connected internally by the single 
chamber by the distribution channel, the - whileB [ 8 ] figure performs enzyme immunology 
assay, the similar design which has two capture chambers is shown. Analysis target subjects, 
such as protein, can be captured, for example in the 1st chamber with a suitable 
immunological capture reagent, can be classified according to antibody-enzyme conjugate, 
and can be exposed to a color-enhancing base. An enzyme changes a base into the 
chromophoric group captured, for example with a suitable immunological capture reagent, and 
in the 2nd chamber, it condenses a chromophoric group and decreases the signal of a 
background. The 2nd chamber can be selectively used for a chromophoric group's detection in 
a similar manner. 

Drawin g 9 is an outline top view showing the analysis apparatus which meant using it with the 
sample pretreatment system of this invention, and by which micro processing was carried out. ; 
including the crookedness channel of a series in which it deals which coincides addition of the 
reagent used when this analysis apparatus performs various assay protocols, a penetrant 
remover, and its allied substances, and mixed timing - the, as shown inA [ 9 ] figure, A single 
chamber for capture of an analysis target subject, and detection, being provided — ; - the — ; 
whoseB [ 9 ] figure is a partial enlarged drawing of the embodiment of other devices which has 
a capture chamber of an analysis target subject, and a detection chamber of the independent 
analysis target subject - the -C [ 9 ] figure in an analytical region. It is a partial enlarged 
drawing of the embodiment of other devices including the branched circulation passage area 
which permits detection of an analysis target subject by restriction of a flow, 
the --; which is an outline top view showing the analysis apparatus of other embodiments 
whichA [ 10 ] figure is used with the sample pretreatment system of this invention, and perform 
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various assay protocols based on a minute amount sample 

the ~B [ 10 ] figure being an enlarged plan view showing a part of 1st circulation passage, and 
letting that pass - sample fluid - the introduced into the sample inlet part of the device 
shown inA [ 10 ] figure 

the -C [ 10 ] figure - the — ; which is the partial cross-sectional view of the 1st circulation 
passage which met the 10C-10C line ofB [ 10 ] figure, and shows the V character-like channel 
by which contiguity arrangement was carried out to the side which constitutes the 1st 
circulation passage 

the --D [ 10 ] figure - the -; which is partial drawing of longitudinal section of the 1st circulation 
passage in alignment with the 10D-10 D line ofC [ 10 ] figure, and shows the specific structural 
feature of the barrier which separates a V character-like channel 

the -A [ 1 1 ] figure being an outline top view of the intended analysis apparatus, and using it 
with the sample pretreatment system of this invention, ; which has a series of meso scale 
chambers suitable for an analysis apparatus performing various procedures including 
polynucleotide amplification of the classification of a cell, separation of a cell, PCR, etc. — the - 
-B [ 1 1 ] figure is an outline top view showing other designs for a meso scale PCR analysis 
apparatus. 

the - the [A / 12 / figure and ] -B [ 12 ] figure shows other embodiments of a separator which 
have been arranged at the circulation passage of the sample pretreatment system of this 
invention and which micro processing is carried out and restrict a flow — it is a top view in part, 
the - the [C / 12 / figure and ] -D [ 12 ] figure is a partial sectional view of a longitudinal 
direction showing the embodiment of further others of a separator which has been arranged at 
the circulation passage of the sample pretreatment system of this invention, and which micro 
processing is carried out and restricts a flow. 

The similar reference mark shows the similar portion which appears in an accompanying 
drawing. 

DETAILED DESCRIPTION The sample pretreatment system of this invention contains the rigid 
base which has the chip shape which has a size of the range of 1 -several microns or less in 

thickness, area 2 of about 0.1 cm ~, and 0.5-cm 2 preferably. A sample circulation passage is 
formed in this base in micro processing, and the sample circulation passage has a separator 
arranged in the middle between an entrance, an exit and an entrance, and an exit. The upper 
confrontation portion of a separator forms an isolation region in a circulation passage, and the 
particle ingredients of a test sample are collected in an isolation region. This functions as 
sending out the collected particle ingredient from an isolation region including the distribution 
channel which has a decollator and a fluid transfer relation as for this device. This distribution 
channel has an inlet part and a sending portion, an inlet part guides a conveyance fluid 
exceeding the upper confrontation portion of the separator in an isolation region, and a 
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sending portion shows the conveyance fluid in which the particle ingredient is floating to a way 
outside an isolation region. At least one of an above-mentioned circulation passage and the 
distribution channel portions has a size of a meso scale at least. 

When the particle ingredient of a sample should not be analyzed, these can remain in an 
isolation region, it sets in that case, and a distribution channel does not function fundamentally, 
therefore it can be removed from a device. 

Here, a "meso scale" expresses other structural elements, such as a circulation passage 
where at least one has at least one cross section size of the range which are 0.2 micrometer - 
500 micrometers more preferably 0.1 micrometer - 1000 micrometers or a distribution channel 
and a reaction, and/or a detection chamber. The ranges of this circulation passage and 0.1 
micrometer -100 micrometers of depth with a preferred chamber are 2 micrometers - 50 
micrometers more preferably. The ranges of 2 micrometers - 200 micrometers of desirable 
width of a circulation passage are 3 micrometers - 100 micrometers more preferably. The 
ranges of the width with a preferred chamber are 50 micrometers - 500 micrometers more 
preferably 0.05 mm - 5 mm. The range typically, sufficiently small although the quality of 
particulates is separated from most of a biological sample and other test samples of the width 
of the circulation passage in a separator is 50 micrometers or less. The circulation passage of 
a separator usually has a depth of about 0.1 to about 100 micrometers. The length of the 
circulation passage of a separator is within the limits of about 5 mm from about 0.1 
micrometer. 

The at least one sectional shape size which a circulation passage and other structure parts 
made a triangle, an ellipse form, a quadrangle, a rectangle, or other shape when it saw in a 
section, and passed through the given structure, or crosses the passage of the flow of the 
sample fluid into structure is a meso scale. 

With the analysis apparatus explained here, ** of the meso scale of this invention promotes 
sample pretreatment in extensive biological analysis, and it makes it possible to become final 
and conclusive promptly the both sides of the molecular analysis target subject of the fine 
amount in various test samples, and a cellular analysis target subject. An end of analysis will 
discard a device typically. 

For a person skilled in the art, using the publicly known various micro-processing techniques, 
the meso scale device provided with at least one circulation passage or other structural 
elements which have at least one meso scale size can be designed in mass production, and 
can be assembled from a rigid substrate material. To this technique, thin film vacuum 
evaporation art, such as spin coating and chemical vacuum evaporation, For example, the 
etching technique, LIGA process, or FURASU tic mold which can be performed by either one 
of laser processing, such as UV or an X ray process, or photolithograph art, a wet chemical 
process or the plasma process is contained. For example, trend yne Analytical Chemistry, 
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such as Manz No. 10: 144 to 149 (1991) reference. 

After the sample pretreatment system of this invention forms a circulation passage and a 
separator in the surface of a suitable base, it can be manufactured by convenience by 
mounting covering on the surface. A rigid base and/or covering can be constituted by 
materials, such as silicon, polysilicon, silicon glass, thermo couple material, gallium arsenide, 
polyimide, a silicon nitride, and diacid-ized silicon. Covering and/or the base can comprise 
plastic material, such as an acrylic, polycarbonate, polystyrene, polyethylene, or other resin 
materials. Selectively, covering and/or the base can comprise a transparent material, for 
example, the comparatively thin glass layer combined in anode, or a sheet material made from 
a plastic by which ultrasonic welding was carried out. On the other hand, two bases of a similar 
material can be sandwiched or a suitable substrate material can be sandwiched between two 
transparent cover materials. 

The outline of one embodiment of the meso scale sample pretreatment system of this 
invention is shown in Drawing 1 . The detailed assembly of this device 10 is carried out into the 
suitable base 11, and the sample circulation passages 12a and 12b which have the sample 
inlet section 14 and the sample exit part 16 by this are formed. The separator 18 of filter form 
is inserted in the circulation passage between the inlet section 14 and the exit part 16. The 
isolation region 22 which collects the particle ingredients of a test sample is formed in the 
upper confrontation portion 20 of a separator, including the distribution channels 24a and 24b 
which have the decollator 22 and a fluid transfer relation, a device distributes a conveyance 
fluid to an isolation region, and sends out the collected quality of particulates from an isolation 
region. The distribution channels 24a and 24b have the inlet part 26 to which it shows a 
conveyance fluid, for example, an isotonic buffer, exceeding the upper confrontation portion 20 
of the separator 18 from a supply source (not shown). The sending portion 28 crosses the 
surface of a filter element, and conveys a conveyance fluid to a way outside the isolation 
region 22. 

The detailed assembly of the separator 18 is carried out into the sample circulation passage 
12a of a sample pretreatment system, and 12b, and it is useful to remove the quality of 
particulates from the test sample which passed the device before analysis. In one embodiment 
shown in Draw ings 2 and 3, the separator is constituted by a series of meso scale circulation 
spaces with a small size as compared with the circulation passages 12a and 12b. In operation, 
the separator 18 functions as a filter, and while accumulating the quality of particulates in the 
inlet face 18a, the filtration materials which came out of the circulation space continue along 
the circulation passage 12b. The detailed assembly of the filter circulation space 19 is carried 
out by the depth and width of the range of about 5 micrometers thru/or about 50 micrometers, 
and the circulation passages 12a and 12b have the maximum depth and the maximum width of 
about 1000-microrneter grade in this case. As for a filter element, it is preferred that a detailed 
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assembly is carried out into the base of a device so that two or more at least one desirable 
projections in which the substrate material arranged in a circulation passage stood up in 
general may be formed, and it is useful for this to restrict the flow of the sample fluid which 
passed through the isolation region. 

As shown in Draw ing 2, the height P is formed in a way outside the upper confrontation portion 
of the separator 18, and it promotes preventing closing of a circulation space by the quality of 
particulates in sample fluid. The upper confrontation portion of the separator 18 is approached, 
a waste fluid reservoir (not shown) can be provided, and the insoluble deposits removed from 
sample fluid are collected. 

As for the separator 18, as shown in Drawing 1 , it is preferred that it is the stillness structure 
where it is fundamentally located fixed between the sample inlet section 14 and the exit part 
16. On the other hand, however, a separator can also be temporarily arranged in a circulation 
passage. For example, the lump of magnetic body particles is held in the circulation passage 
12a and each fixed position in 12b, and can make the quality of particulates filter from a test 
sample by operation of a magnetic field. The fluid part of a sample passes the crevice between 
particulates as a filtration thing. If suitable time passes, the applied magnetic field can be 
removed and magnetic body particles can be transported with the quality of particulates from 
the test sample accumulated there from a circulation passage for desired analysis or 
abandonment. 

When required, the separator 18 can contain the reagent which promotes removing particles or 
output from a test sample. In the case of the biological sample containing the mixed cell 
population, the cementing material combined so that the cell of a specific form made into the 
target in a mixed population, for example and release are possible acts so that it may be 
absorbed by the separator, or may be fixed to it, and the cell of a target form may be removed 
or it may hold selectively. The cell which should not be held can be conveyed from an isolation 
region for abandonment. The held cell comes to be released after that for analysis. 
The sample pretreatment system of this invention is shown by the sectional view to an 
installation base part, for example, Drawing 4 , distributes a fluid to a different device which 
constitutes the analyzing system of this invention, sends out a fluid from a device, and can be 
used combining the installation base part 30 which conveys a fluid between devices. This 
installation base part 30 holds the device 10, and has the accommodation hollow 32 which 
coincides the regio oralis 14, for example, the regio oralis of the device 10, with the circulation 
line 33 in an installation base part. This installation base part sends a sample to the circulation 
passage of a device including the screw style 34, for example, the pump shown in Drawing 4 . 
After a biological fluid sample with doubtful a specific analysis target subject being included is 
supplied to the entrance 35 of an installation base part, the pump 34 operates, it conveys at 
the sample entrance 14 of the device 10, and then the circulation passages 12a and 12b are 
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passed. Although the pump 34 is shown as an element of the installation base part 30, when 
required, it can also be built into the device 10 with publicly known ultra-fine processing 
technology. However, when a cost aspect is taken into consideration, it is preferred to arrange 
a pump to the installation base part 30. On the other hand, a sample can also be poured in into 
a device by the character of the analysis which should be performed, or a sample can also be 
made to advance into the circulation circulation space of a device through an inlet section by 
operation of a capillary tube. In other embodiments, an installation base part can also be 
arranged on a sample pretreatment chip, for example, loses covering on a device, is provided 
with the circulation line connected with the inlet section of the device so that [ that a sample is 
poured in into a device ] it might be permitted, and can be provided. The detailed assembling 
structure of a device can be filled up with the total volume of fluid pressure application, and it 
can be used for showing an installation base part so that the flow of a fluid may pass through 
the inside of structure by the valve located in a device or an installation base part. Unification 
of the valve into a detailed assembly silicon chip can be attained by a publicly known method 
by a technical field. 

The exit part 36 of the installation base part 30 can be connected internally with the inlet 
section holding the analysis apparatus of form explained here of a similar installation base 
part, and the sample processed by ten in a device by this is sent to an analysis apparatus for 
an examination. 

An analysis apparatus can be used combining an installation base part, in order to observe the 
contents of the meso scale circulation passage of a device, and other structured divisions. For 
example, the installation base part can contain a microscope (not shown), in order to observe 
the contents of the meso scale structured division in a device. As shown in Drawing 1 , the 
transparent cover 29 serves as a window which makes it easy to observe the contents of a 
device dynamically. 

The schematic diagram of the combination of the sample pretreatment system of Draw i ng 1 
and the analysis apparatus 110 designed so that various joint assay protocols and 
polynucleotide amplification might be performed is shown in Drawing 5 . In order to attain this 
purpose, the assay structured division 112 and polynucleotide amplification / assay structured 
division 122 are formed in the device 1 10. In the embodiment shown in Drawing 5 , the exit part 
of the circulation passages 12a and 12b has the inlet section 114 and fluid transfer relations of 
the assay structured division 1 12 of a device, and the sending portion 28 of the; channels 24a 
and 24b has the inlet section 124 and fluid transfer relations of polynucleotide amplification / 
assay structured division 122. The examination used for assay, other examinations, or analytic 
execution can be introduced via the reagent inlet section 1 16 or each of 126. Typically, the 
reaction region 1 17 is established in the assay structured division 112, and generates a 
detectable output which a suitable reagent reacts to an analysis target subject there, and may 
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become final and conclusive an analysis target subject. So to speak, the formed quality of 
output is an output which gives the clear information as the character or quantity of an analysis 
target subject. This output is detectable with the gestalt generated in the reaction region, or the 
gestalt governed by the next reaction which can raise detection. Independent reaction / 
detection area 118 can be formed for this purpose. 

Analysis target subject - The solution containing a specific cementing material can be 
introduced into the reaction region 1 17 via the inlet section (not shown) which has a reaction 
region and a fluid transfer relation. The protein cementing material introduced into solution can 
be held with the freeze-dried gestalt at the meso scale structured division. On the other hand, 
a cementing material is fixable in the meso scale chamber of an analysis apparatus, after 
being manufactured by physical adsorption or chemical adsorption by the magnetic or 
nonmagnetic polymer particulate arranged for example, the chamber surface or in movable 
and a rigid phase base material, for example, a chamber. 

When performing polynucleotide amplification using the device 110, separation by either of the 
isolation construction that the cell of the object sent from the sending portion 28 of the sample 
pretreatment system 10 is explained to an eluent or above-mentioned U.S. Pat. No. 5,394,487 
rules over. Target polynucleotide can be emitted from the cell which received amplification in 
the amplifying region 127, and the amplified polynucleotide can be detected in the detection 
area 128. In order that 1 or two or more openings 116, 119, 126, and 129 may exhaust a 
system, an opening can be carried out to the atmosphere, it will be explained further, operation 
of the joint assay structured division 1 12 and polynucleotide amplification / assay structured 
division 122 referring to other below-mentioned embodiments of this device. 
As shown in Drawi ng 5 , the assay structured division 112 and polynucleotide amplification / 
assay structured division 122 are formed on the base common as a single device, but although 
this structured division will become clear later, it is assembled on a separate base, and it can 
also function as a separate analysis apparatus or a chip. 

when it is used together so that an above-mentioned sample pretreatment system and analysis 
apparatus may function as an analyzing system as shown in Drawing 5, this system is 
advantageous, for example - the - the [A / 6 / figure and ] - it is combined with the installation 
base part of the form shown inB [ 6 ] figure and Drawing 7. Like the installation base part of 
above-mentioned Drawing 4, the installation base part 50 of the 6th the A figure distributes a 
fluid to each device, a fluid is sent out from each device, and it is useful to convey a fluid 
between each device. The installation base part 50 holds the sample pretreatment system 10 
and the analysis apparatus 112, and has an accommodation hollow which coincides the regio 
oralis in a device with the circulation line of an installation base part. In particular, in the 
circulation line 54b of the circulation line 54c, the circulation line 54a corresponds with the exit 
1 19 of the assay structured division 1 12 of an analysis apparatus in accordance with the inlet 
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section 14 of a sample pretreatment system in accordance with the exit 16 of a sample 
pretreatment system, and the entrance 114. the — as shown inA [ 6 ] figure, while the 
circulation line 54a has the installation base part inlet section 56 and a fluid transfer relation, 
the circulation line 54c has the exit 57 and fluid transfer relations of an installation base part. 
An installation base part contains the screw style 58 which sends sample fluid to an analyzing 
system typically, for example, a pump. After the sperm phase with doubtful the fluid test 
sample, for example, whole blood, containing particles and the analysis target subject being 
included was supplied to the inlet section 56 of the installation base part 50, The pump 58 
operates, a sample is sent to the separator 18, and the sample fluid in which the particle 
ingredient decreased substantially, for example, sperm, is provided. The sample fluid whose 
particle living thing was lost substantially is sent to the assay structured division 112 from the 
device 10 via the circulation line 54B for an examination, for example, immunoassay. 
[ in the reaction/detection area of an analysis apparatus ], combination of the resultant of the 
analysis target subject to a bond groups object itself, or an analysis target subject as indicated 
by the above-mentioned related application (for example, refer to U.S. Serial Number 877,702) 
referred to, It can be detected by many techniques including the pressure or the electric 
conductive surveillance of sample fluid in a device, or the optical detection system which is 
visual or passes a transparent cover with machinery, the [ for example, ] — the reaction of the 
cementing material in the reaction region 1 17 of the analysis apparatus 112 shown inA [ 6 ] 
figure and an analysis target subject is detectable by supervising the pressure of the sample 
fluid in the specific field of the circulation passage of a meso scale, the two pressure sensors 
59a and 59b which detect the circulation pressure of the fluid in which this frequents an each 
device via the regio oralis 14 and 119- the -- it is realizable within the combination of the 
analyzing system installation base part ofA [ 6 ] figure. While assay is performed, particles 
condense, or a molecule carries out a mutual reaction chemically, a network is formed, and if 
the circulation or the viscous increase to which the sample fluid which passes through a 
reaction/detection area was restricted is invited, this change is detectable as pressure variation 
which shows a positive result. The pressure sensor of a meso scale and other electric or 
electromechanical sensors can be mass-produced by the already established art while they 
can be directly assembled on a silicon base. . [, such as Angel, ], Scientific American, and No. 
248:44-55 (1983). 

Since it is used when performing an assay protocol which is different with other devices by this 
invention, other embodiments of an installation base part can be assembled, one of the 
embodiments of these - the - it is shown inB [ 6 ] figure, this shows the sectional view of an 
analyzing system, and it is arranged in the accommodation hollow 72 provided in the 
installation base part 70, and comprises analysis apparatus 110' accumulated on sample 
pretreatment system 10\ If the test sample fluid containing particles is given to the entrance 74 
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of an installation base part, sample fluid will be sent to the device 10 by the screw style 75, for 
example, a pump, and the sample fluid in which the particle ingredient decreased substantially 
for analysis will be given to analysis apparatus 1 10\ Covering 1 16of analysis apparatus 110" 
has crevice 1 14' wide opened to the atmosphere for exhaust air of a system. Arranging 
analysis apparatus 1 10' on the top of a pile permits optical detection via the transparent area 
of covering 116'. 

Other figures of the analyzing system which consists of a sample pretreatment chip combined 
with the installation base part of an above-mentioned form and an analysis apparatus for 
polynucleotide amplification are shown in Drawing 7. The sectional view of the analyzing 
system of Drawing 7 shows the installation base part 90 which has an accommodation hollow 
where the sample pretreatment system 10 and polynucleotide amplification / assay structured 
division 122 have been arranged. The sending part 28 of the distribution channel 24b in the 
sample pretreatment system 10 has the inlet section 124 and fluid transfer relations of 
polynucleotide amplification / assay structured division 122 through the circulation line 92. The 
circulation line 93 is in agreement with the exit part 129 of an analysis apparatus, and an 
installation base part has the exit part 94 and a fluid transfer relation. 

Polynucleotide will be introduced into the amplifying region 127 if polynucleotide is released 
from the cell component separated from the sample fluid in the sample pretreatment system 10 
by contacting above-mentioned suitable separating mechanism. A reagent required for 
amplification is added to the amplifying region 127 via the inlet section 126, as shown in 
Drawing 5. A screw style (not shown), for example, a pump, is used for distributing the 
amplifying region 127 via the circulation line 92 in a polynucleotide sample. 
An amplifying reagent can be similarly distributed to the amplifying region 127 via a different 
circulation line established in the installation base part or the analysis apparatus (not shown). 
The output of a polynucleotide reaction can be sent to the field 128 for detection by an above- 
mentioned method. Result output can be collected via the exit part 94 of an installation base 
part, when required. 

The differential pressure along the passage of the flow of the test sample fluid which passed 
the devices 10 and 122 can be measured using the ** sensor 96 relevant to the pressure 
sensor (not shown) arranged in the installation base part or the device, in order to measure a 
pressure in the upstream point of the sending part 28 of the device 10. 
The installation base part 90 can include heating/cooling element 95 which controls the 
temperature in a polynucleotide amplifying region, for example, an electric heater element, and 
a cooling element. On the other hand, an electric heater element (not shown) is also 
accumulate into the base of the analysis apparatus 122 with the electric element electrically 
connected so that it may be in agreement with electric contact in the installation base part of 
amplifying region 127 lower part. On the other hand, the installation base part can include the 
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laser or other sources of electromagnetic energy (not shown) which adjoin the heating method 
of an inside or the exterior, for example, the amplifying region of polynucleotide amplification / 
assay structured division 122, and are arranged. It can be used for controlling a heater 
element in order that the microprocessor in the installation base part 90 may give the 
temperature cycle in a polynucleotide amplifying region between the temperature for which it 
was suitable for dehybridization, for example, 94 **, and the temperature for which it was 
suitable for annealing and a polymerization, for example, 65 **. A thermo couple is electrically 
connected with an installation base part into the base surrounding an amplifying region so that 
it may permit that a microprocessor or other electric controllers detect and maintain the thermal 
excursion in a reaction chamber. In order for a cooling element (material electric products 
company ., Trenton, NJ), for example, small thermoelectricity heat pump, to adjust the 
temperature of an amplification chamber, it can be contained in an installation base part. In 
other embodiments, the temperature of a polynucleotide amplification chamber can be 
controlled by the timed laser pulse to which a reaction chamber points via the glass cover 109, 
and can be permitted to the temperature which needs continuation heating cooling of a sample 
for amplification cycles. The heat characteristic of silicon makes a quick heating cooling cycle 
possible. 

the [ Drawin g 4 and ] - the [A / 6 / figure and ] -- in all the embodiments of this invention shown 
inB [ 6 ] figure and D raw ing 7, a pump is controllable by the microprocessor in an installation 
base part. The device shown in the figure described at the end by a case For example, the 
clamp mounted on the installation base part (not shown), for example, a device is held in 
friction to an accommodation hollow by making a device into a suitable size to the case of the 
device table side which meets by adhesion, or an accommodation hollow — various methods 
containing ** — the accommodation hollow of an installation base part — or it certainly fixes 
mutually and can be held. 

the the biological examination device which can be used combining the sample pretreatment 
system of this invention is shown inA [ 8 ] figure. The device 130 is assembled on the base 131 
and the meso scale distribution channels 132A and 132B to which the base 131 equipped the 
both ends of the channel with the inlet section 133 by which detailed formation was carried out, 
and mixing / capture / detection chamber 135 of the central meso scale are formed, the — as 
shown inA [ 8 ] figure, the cross section size of the chamber 135 is large as compared with it of 
the channels 132A and 132B. 

Capture reagents, such as a substance combined especially with an analysis target subject, 
are [ in the chamber 135 ] static, or can be fixed to either of the movable support. For example, 
when movable support, such as a polymer particulate, is used, since the fixed reagent is shut 
up in the chamber 135, the size of particles should be chosen so that it may become large as 
compared with the cross section size of the distribution channels 132a and 132b. Thus, it can 
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fill up with the reagent fixed on the particle rigidity base material in the chamber 135 well via 
the inlet section 137. 

The device of the form described here can be used in order to perform various immunoassay 
reactions. For example, un-antagonistic immunological measuring assay for decision of a 
carcinoembryonic antigen (CEA) can be performed by filling up the chamber 135 with mono- 
KURONARU, anti-CEA, and the antibody fixed to particle base materials, such as for example, 
a plastic bead. The test sample which should be analyzed for CEA drives out the fluid 
introduced with the reagent which was added since it was filled up with the chamber 135 next, 
and was fixed, then, the contents in the chamber 135 are enough - time maintenance is 
carried out and an antigen-antibody is fully combined.Then, mono- KURONARU Anti-CEA 
antibody Horseradish Antibody-enzymes conjugate, such as peroxidase, is applied in a 
chamber, and the contents are held again. The solution of a color-enhancing base is added to 
the chamber 135 next, this washes the fixed reagent, and it is useful to drive out uncombined 
conjugate. Enough bases are held in a chamber, combine with a fixing reagent, and react to 
sign peroxidase. A chromophoric group's generation rate is proportional to the CEA 
concentration in a sample directly. 

The device 130 can be used in order to perform antagonistic assay which becomes final and 
conclusive CHIROOKISHIN in a test sample. The chamber 135 is filled up with the fixing 
reagent which consists of an anti-thyroxine antibody combined with the surface of the plastic 
bead when performing this format. It is beforehand mixed with CHIROKISHI peroxidase 
conjugate, and the test sample which should be analyzed for a thyroxine is added in a 
chamber, and it drives out the fluid introduced with the fixing reagent while filling up in a 
chamber, next, the contents in a chamber are enough - time maintenance is carried out and 
an antigen-antibody fully joins together. A buffer circulates the chamber 135 selectively and a 
fixing reagent is washed. Next, it is added to a color-enhancing base chamber, and an 
uncombined reagent is driven out while a fixing reagent is washed. Enough bases are held in a 
chamber and react to the sign peroxidase combined with the fixing reagent. A chromophoric 
group's generation is inversely proportional to the concentration of CHIROOKISHIN in a test 
sample. 

The assay structured division of the 8th the A figure is constituted so that the fixing reagent 
within the channel 135 may be enclosed, but for the purpose of washing, a fluid can pour in a 
fixing reagent with a pump and the design can pass it. 

The interest of two embodiments described at the end only being illustrated as a device of the 
8th the A figure, as other devices can use it for performing various assay formats should be 
carried out. 

the - in order to carry out micro processing on the base 141 inB [ 8 ] figure, for example, to 
capture an analysis target subject by immunological capture, the analysis apparatus 140 which 
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has the inlet section 143 which has the chamber 145 and a fluid transfer relation is shown. 
This device is applied in order to perform enzyme immunology assay. For the purpose, a 
device has the independent chamber 147 and this builds in the binding material for making the 
chromophoric group generated by the reaction of the marker enzyme on a suitable base 
capture and condense. For example, a protein-analysis subject can be become final and 
conclusive using "sandwiches" assay art, and an analysis target subject is captured in the 
chamber 145 in that case by the antibody which is fixed in a chamber and combined with a 
specific analysis target subject. The captured analysis target subject is identified by the 
antibody combined with the enzyme-labelled antibody conjugate which consists of alkaline 
phosphatase, and especially a protein-analysis subject. Fluorescein phosphate is introduced in 
the chamber 145 as a color-enhancing base for marker enzyme. The fluorescein captured by 
the antifluorescein antibody which alkaline phosphatase acted on the base and was fixed in 
the chamber 147 is generated. If hydrophobic environment is formed in the chamber 147 with 
the material which adhered for example, to the structured division wall surface, the trapping 
agent, the reaction mixing ingredient, for example, a surface-active agent, or the colloid 
particle formation agent will improve the fluorescence signal from joint fluorescein. Since it 
performs within the chamber 147 or a chromophoric group is detected in other devices, a 
chromophoric group's detection can be removed from a device via the exit part 149. It can be 
chosen with the binding material used in order that other bases, such as 4 nitro FENIRU 
phosphate or 4 methylumbelliferone phosphate, may capture dephosphorization output, when 
performing this decision. 

Other embodiments of the biological examination device which can be used when carrying out 
this invention are shown in Drawing 9 . The detailed assembly of the regio oralis 152a-152e, 
the distribution channels 154a-154g, the reaction chambers 156a and 156b, and the 
capture/detection chamber 158 is carried out at the base 151 of the device 150. The reaction 
chambers 156a and 156b include a crookedness meso scale channel respectively. The path 
length of a crookedness channel can be designed so that mixing of a sample reagent and the 
timing of addition may be in agreement. The device of this form can be used combining the 
regio oralis in a device, and the installation base part which has the regio oralis in agreement, 
The installation base part can distribute and receive the fluid from the circulation system of a 
device, and can detect optically the positive or quantitative result in the chamber 158 
selectively. The cholesterol ingredient of a sample can be become final and conclusive in one 
use of a device. Cholesterol S TARAZE is supplied via the inlet section 152a, and a buffer and 
a sample are respectively added via the inlet sections 152b and 152c. Next, a mixture is sent 
to mixing / reaction chamber 156a crooked through the channel 154d. The time of mixing and 
a reaction can be beforehand set up by carrying out micro processing of the crookedness 
channel to suitable length, and controlling the rate of flow. Cholesterol oxidase is added via the 
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regio oralis 152d, it is sent to the crookedness channel 156b through the channel 154g, and 
good mixing and reaction of the timing between cholesterol oxidase and the fluid within the 
channel 156a occur there. It can be provided in order that the same heating method as **** 
may hold a device more than 37 ** or it. A color-enhancing base is introduced into 153e via a 
distribution channel (not shown) for detection. It is optically detectable, when it is positive, or 
observing the detection chamber 158 via the optical window arranged on a chamber as a 
result of being quantitative for example. The capable fixed joint half agent which captures the 
output of an enzyme reaction to the detection chamber 158, therefore promotes detection can 
be provided. This device is applicable to the range of a clinical enzyme reaction or other 
reactions. 

the — according to the embodiment of ** shown inB [ 9 ] figure, capture of the identified 
fluorescence analysis target subject takes place within the chamber 158a containing the 
specific binding material combined so that an analysis target subject and an analysis target 
subject, and a release are possible. The released identified fluorescence analysis target 
subject is captured within the chamber 158b for detection. 

the — it is shown inC [ 9 ] figure — in the embodiment of others [ pan ], a circulation way out 
makes a smaller cross-section area as compared with the channel 154e, and 154 f of 
distribution channels can be contracted so that the flow of the test fluid to pass may be 
restricted in a device by this, the - as shown inC [ 9 ] figure, the channel 154f has a small size 
by each analysis channel, and comprises a pattern of the parallel circulation passage which 
gives a circulation passage narrow as a result. This device is applicable to execution of various 
condensation assays, and is detected based on the flow to which the sample which passes the 
branching portion 159 whose phenomena of particle derivation condensation or complex 
compound derivation condensation are 154f of distribution channels was restricted, 
the -A [ 10 ] figure shows roughly the meso scale analysis apparatus 170 designed in order to 
perform various joint assay protocols. This device can become final and conclusive the range 
of an analysis target subject based on a little samples and a small amount of measured 
reagents, The identified output which should be detected is generated in a device, as a result, 
all the sample, unreacted reagent, and resultant are shut up in a device, and remain, and it is 
discarded after that. 

this device - the - it can be used combining the installation base part (not shown) of the 
general form of having been explained with reference toA [ 6 ] figure. This device has the 
pump and valve which work together in order to distribute a circulation line and a sample, a 
reagent, a washing solution, and its prototype to a device while having an accommodation 
hollow holding a device. A temperature control and a sensor means, the pressure sensor that 
promotes detection of an analysis target subject and/or an electrical connector, an optical 
detecting means, signal amplification, and a measuring means are included in an installation 
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base part so that all may be explained here. This combination contains a means to memorize 
by presenting of the sequence of the whole device and a control element, and measurement 
information and an installation base part carrying out microprocessor **, and being connected 
with an external computer. 

As for this device, micro processing of the range of 0.01-1 OOmicroL and the circulation 
passage constituted so that the total volume from about 0.5microL to about 50microL may be 
given preferably is carried out as mentioned above. 

A little test sample fluids are introduced into the inlet section 171 when using it. This test 
sample fluid can be beforehand filtered by passing the sample pretreatment system of this 
invention, before being introduced into the inlet section 171. On the other hand, this sample 
fluid can also be filtered after being introduced in the device 170. Inner filtration is efficiently 
realizable by crossing circulation filtration art. the - the circulation passage 172 through which 
sample fluid passes first after being introduced into the inlet section 171, as shown in 10B, It is 
preferred that it is divided into the two adjoining V character-like channels 172a and 172b, and 
is separated by the barrier 172 of a longitudinal direction, and this is formed with a substrate 
material (however, it will be made some of cover plates or sheets, and hung from there), the 
barrier 173 - covering of a device - the - as shown inC [ 10 ] figure, at least one circulation 
circulation space is formed, and this permits that a fluid circulates, but it is a size sufficiently 
small although circulation of the particle ingredient of a fluid sample, for example, a cell, is 
prevented. The barrier 173 is arranged so that sample fluid may be directly supplied to the 
circulation passage 172a indirectly at the circulation passage 172b, and as compared with the 
sample with which the fluid which passes through the inside of the circulation passage 172b 
was introduced into the inlet section 171 and which is not filtered beforehand, the particle 
ingredient is decreasing substantially. 

The circulation passage 172 so that a comparatively big cross section size may be branched 
from a comparatively small cross section size in the downstream of an inlet section, Or it has 
the barrier 173 which is provided with the wall surface which gathers a comparatively big cross 
section size and a comparatively small cross section size in the downstream of an inlet 
section, and is arranged almost in parallel with the wall surface of at least one circulation 
passage, and can be formed. It promotes that this design gives a nonlinear flow to sample 
fluid, and removes particles from the circulation circulation space 174. 
When a test sample fluid is filtered depending on a way outside the device 170, an above- 
mentioned internal filter is made as it is unnecessary. On the other hand, the sample fluid by 
which inner filtration was carried out bypasses the direct, therefore circulation passage 172 via 
the inlet section 175, and can be introduced in a device. When required, it can be introduced 
via the regio oralis 175 for pretreatment of the sample fluid in which the buffer was diluted. The 
excess buffers can be collected by the exit part 176. 
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the quality of particulates captured at the circulation passage 172a - the — as shown inB [ 10 ] 
figure, it is sent to the exit part 176. 

The filtration materials of the circulation passage 172b are sent in the circulation passage 177 
set as the suitable size so that it may next function as a measuring chamber, and the 
predetermined amount of samples is given for analysis. Probably, this predetermined amount 
of samples is usually an about ImicroL grade. In order to promote measuring the desired 
quantity of the sample fluid in a device to the device 170 for analysis, the scale 178 can be 
formed by etching etc. By making it possible to introduce the regular amount of samples in the 
device 170, the circulation passage 177 will permit measuring of an analysis target subject 
again. 

Are employable in the device 170 in order to convey the sample fluid in which the suitable 
screw style (not shown) incorporated in the designed installation base part was measured to 
the circulation passage 179 so that it may be used with this device, Selectively, this is provided 
in order to mix sample fluid with the primary reagent used when performing joint assay. It is 
useful that the mixing chamber which starts in the device 1709 is included, when attaining the 
quick and perfect reaction between an analysis target subject and a primary reagent. 
The pump of versatility [ style / suitable / for conveying sample fluid, a reagent, a buffer, and its 
prototype to the circulation system of the device 170 / screw ], For example, other pump 
means publicly known to a detailed mechanical pump, a diaphram pump, a syringe pump, a 
capacity closing pump, the derivation style according to electrochemical revolution of an 
endosmosis pressure derivation style and gas similarly, and a person skilled in the art are 
included. 

A primary reagent can be directly distributed to the circulation passage 179 in a device via the 
inlet section 180. After this primary reagent is introduced into the circulation passage 179, it 
comes to be simultaneously mixed with the measured sample fluid continuously or 
fundamentally, optimum dose of fly MARI reagents are obtained exit part 181, are passed, and 
can be sent out from a circulation system. 

The supply source of a primary reagent can be selectively used as the internal storing 
chamber which can be provided in the device 170. the [ on the other hand, / above-mentioned / 
a primary reagent ] - it can be distributed in a device from the reservoir in installation base 
parts used with an examination device, such as an installation base part explained inA [ 6 ] 
figure, or other supply sources of the device exterior. This primary reagent is storable as a 
solution, gel, or neatness with the gestalt of desiccation or freeze-drying, or other suitable 
gestalten. For example, it can be freeze-dried at the place in the circulation passage 179, and 
a primary reagent can be used in order that the test sample fluid or the suitable solvent 
introduced via the inlet section 180 in that case may dissolve a fly MARI reagent. On the other 
hand, a test sample fluid or a solvent is guided at the reservoir chamber (not shown) of the 
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method of the outside of the circulation system shown in Drawing 10 from the distribution 
channel 179 by a fluid transportation means as mentioned above, and can also dissolve a 
primary reagent. The dissolution of the primary reagent which the heating method or the 
agitating means (not shown) was adopted as the reservoir chamber, and was stored there can 
also be promoted. 

The primary reaction mixture which consists of sample fluid and a dissolved primary reagent 
can also be made to react within the distribution channel 179 which has again a structural 
element which promotes a turbulent flow as mentioned above. It can be provided in order that 
an agitating means or other means may secure sufficient mixing of a fly MARI reaction mixture. 
This primary reaction mixture comes to be held in sufficient time distribution channel 179 until 
a desired reaction is completed. 

A means to prepare the temperature in the distribution channel 179 which was explained in 
Draw i ng 7 can be used in order to raise a primary reaction situation selectively. It is provided 
when the means in the distribution channel 179 which carries out temperature detection is 
required. A temperature detecting means is connectable with the microprocessor or the similar 
device which controls the overall function of a system to relate the holding time of the primary 
reaction mixture in the circulation passage 179, and the detected temperature mutually 
operational. After a reaction is completed, all or some of primary reaction mixture can be sent 
to the capturing area 182 and the detection area 183 by an above-mentioned pump or other 
screw styles, and 1 , two or more ultimate constituents, or the primary resultant of sample fluid 
is supervised there, and/or it is detected. On the other hand, the output of a secondary 
response relevant to existence of the analysis target subject in sample fluid or concentration, 
and mutual in the existence or concentration is also employable as decision of an analysis 
target subject. 

These are detection art used in relation to the device 170 in which it is generally used, when 
performing joint assay. The change in the characteristic of the analysis target subject which will 
be invited by the chemical change between chemical test;, for example, a primary reaction, 
which is performed with the examination reagent of others [ these ] if it says simply, For 
example, the shift in an absorbance or wavelength, change of fluorescein polarization, change 
in a fluorescein Stokes shift, And how to use the spectroscope which detects the change which 
can be set similar; the specific measurement by the art of measurement of the electrochemical 
behavior of condensation; measured by a microscope, an image analyzer, or the similar 
procedure and the primary mixture which reacted, for example, an ammeter, and a 
potentiometer/voltameter is included. 

The capturing area determined by the circulation passage 182 is provided about execution of 
the secondary response for decision of an analysis target subject, All or some of primary 
mixture which reacted by the fluid transportation means of an above-mentioned form is sent 
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into a capturing area, in a capturing area, 1 or two or more ingredients of the output in a 
primary reaction mixture can be captured by the combination to the surface, and detection 
and/or measuring are performed as a result. A capture reagent is fixable on the particles which 
exist on the wall surface of the circulation passage 182, and in the circulation passage 182, the 
surface of a bead, or both. 

It consists of a plastic, latex, silica, or a suitable support sample including an electromagnetic 
element, and in order to fill up the circulation passage 182 with a solid phase capture reagent 
with the capability to combine especially with the output of fly MARI reaction mixing, 
beforehand, the inlet section or the filling hole is provided. A particle capture reagent can be 
eventually poured into the circulation passage 182 with the gestalt of the wet slurry dried or 
freeze-dried or desiccation either. In the case of which, the restoration to a circulation passage 
can be selectively assisted by the oscillating means or other means. The surface coating of the 
avidin which the movable solid phase body of a capture reagent consists of the particles or 
bead which has a size from 10 nanometers to 10 microns, it is BIOJIN-ized or especially a 
conjugate antibody combines, SUTOREPU avidin, or other bases is made. 
Passage of a fluid is permitted, while the structural elements 189a and 189b or other means of 
restricting circulation are formed in the circulation passage 182 and a capture reagent is shut 
up in the circulation passage 182. a particle capture reagent - the - asA [ 8 ] figure was 
explained, it can be shut up in the circulation passage 182. 

Only sufficient time when a primary reaction mixture runs to the grade that a reaction with a 
capture reagent is publicly known to end fundamentally preferably comes to remain in the 
circulation passage 182. As the circulation passage 179 was explained above, the temperature 
in the circulation passage 182 is prepared and a means to detect can be formed selectively. 
As for the output in which the primary reaction mixture was captured, being washed before 
advance of a secondary response is preferred. 

The reagent solution for a secondary response is directly distributed to the device 170 via the 
inlet section 185. The excess secondary reagent is removed from a circulation system via the 
exit part 186 or 187. On the other hand, the reagent for a secondary response is used within 
the reservoir chamber of some other convenient supply sources of the installation base part 
used with the device 170 and a device, or the device exterior while it is held before the 
dissolution. It is combined with a screw style operational, and 1 or two or more circulation lines 
are provided so that it may convey towards the above-mentioned secondary reservoir chamber 
which the reagent stored from the inlet section in the solvent is dissolved selectively, and 
generates a secondary-response solution, while being appropriately connected with the 
circulation passage in the device 170. The reagent for a secondary response contains the 
substance with which washing of the primary resultant united when it dissolved in the enzyme 
substrate which specifies the enzyme which carries out conjugate to the captured primary 
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resultant, and a secondary-response solution is assisted. 

A secondary response occurs preferably at the circulation passage 182, and it reacts to the 
primary resultant which the secondary-response solution captured, secondary-response output 
is based on light absorption characteristics, a fluorescent characteristic, and the 
phosphorescence characteristic - a detectable molecule or ion; » it is a substance chosen 
from the group of a molecule detectable with molecule or ion;, the nuclear magnetic resonance 
characteristic, or paramagnetism detectable by the radiation property, or ion;. The output of a 
secondary response is amplified by the publicly known procedure in the technical field 
concerned, and can raise the detection. For example, an enzyme amplification reaction is 
adopted and Frollo Ole generated from the non-fluorescence precursor in a secondary- 
response solution is released. 

the generation result thing after a secondary response is completed - the inside of the 
circulation passage 182 - or in the detection area 183, it is detected and measured in the 
detector of the device 170 exterior as a result. 

While the desirable cross section sizes of the circulation passages 177 and 183 which cross 
the circulation passage of sample fluid are a width of about 100 micrometers, and a depth of 
70 micrometers, the desirable cross section sizes of the circulation passages 179 and 182 
which cross the circulation passage of sample fluid are about 400 micrometers in width, and 70 
micrometers in depth. These sizes exist in a meso scale as mentioned above. 
Various joint assay protocols which include the immunological measuring (sandwiches) assay 
and the antagonistic immunoassay which adopted both poly KURONARU and a monoclonal 
antibody for the purpose of capture and detection of an analysis target subject can be 
performed within the device 170. One gestalt of a detection antibody contains the conjugate 
sign which is Frollo Ole who can detect as a joint half agent, after being captured on solid 
phase. Other gestalten of a detection antibody contain the conjugate sign which is Frollo Ole 
detected, after being released from a primary resultant. Other gestalten of a detection antibody 
contain conjugate enzyme half agents, such as horseradish peroxidase or alkaline 
HOSUFAZE. 

In a suitable case to remove the substance in which it interferes potentially from the device 
170, a washing process is performed. 

The excess sample fluid, reagent, washing solution, and prototype are driven out of various 
circulation passages and structural elements in the desirable single abandonment container of 
sufficient capacity in the device 170, and are accommodated safely because of abandonment 
of all the sample fluid and resultants while being combined. 

the -A [ 11 ] figure becomes final and conclusive existence of the intracellular polynucleotide 
in the fluid sample of biological cell content, and shows roughly the analysis apparatus 191 
used in order to perform assay of a nucleotide chain specific next. On the base 192, micro 
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processing of the circulation passages 194a-194c of a meso scale is carried out, and this has 
a polynucleotide amplification chamber which has the cellular segregation chamber 196a, the 
cell elution chamber 196b, the filter element 197, and the portions 198a and 198b, and the 
detection area 199. The fluid entrance parts 193a-193d are formed in the meso scale 
circulation system, this device — the — it can be used combining an installation base part which 
was explained by being attached toA [ 6 ] figure. 

First, while the valve in an above-mentioned installation base part closes the regio oralis 193c 
and 193d, it acts so that the regio oralis 193a and 193b may be opened. For example, the 
sample containing the mixed cell sent from the sample pretreatment system is guided by 
suitable screw styles, such as a pump (not shown), at the sample inlet section 193a, and is 
sent to the separation chamber 196a through the distribution channel 194a. The chamber 196a 
contains the joint half agent fixed on the chamber wall surface, and combines this with the 
molecule surface on the cell of the form of the request in a sample selectively. The remaining 
cell component comes out of a base via the regio oralis 193b. After combining with the cell of a 
desired form within the chamber 196a, in order to wash and to secure separation of a target 
cell, a flow is continued with a buffer. Next, the regio oralis 193b is closed and the regio oralis 
193c is opened. In order to remove the cell fixed to the next from the chamber 196a, it is fully 
increased by the flow. The film which a flow is continued and penetrates the projected part 195 
in the chamber 196b for a cell is passed, a cell is cleft, and intracellular substances are made 
to release. The flow of a sample is continued until it passes the filter 197, a big cell membrane 
and fragment are removed, and filtration materials are sent to the meso scale chamber portion 
198a connected to the PCR chamber portion 198b by the distribution channel 194b. Sign 
polymerase required for PCR assay, a primer, and other reagents permit mixing with an 
intracellular solubility ingredient and an PCR reagent from the cell secondary following group 
added and separated into the portion 198b from the supply source (not shown) via the regio 
oralis 193c next, (securing that the quality of a reaction mixture does not evaporate — the loss 
from a device -- it should prevent), if the regio oralis is closed, Screw styles, such as a pump 
(not shown), apply driving force to the regio oralis 193b, and the distribution channel 194b 
between the regio oralis 198a and the regio oralis 198b which were respectively set as 94 ** 
and 65 ** is made to circulate through an PCR sample and a reagent, The dissolution of two or 
more polynucleotides and the cycle of a polymerization are performed, and amplification of the 
polynucleotide of a sample is permitted. In front of the following down stream processing, the 
regio oralis 193c is closed and the regio oralis 193d is opened, the polynucleotide which the 
same impelling force was separated from the cell population next, and was amplified — the — it 
is used for showing the detection area 199 which makes the gestalt of the pattern of a 
distribution channel which explainedC [ 9 ] figure. The flow in the restricted field which 
decreased is useful to show existence of the output of the amplified polynucleotide positively, 
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and can be optically detected via the glass cover which covered the detection area 199 and 
has been arranged. On the other hand, the output of the amplified polynucleotide is parkin. It is 
directly detectable from Elmer within a reaction chamber using reagents which were developed 
for the above-mentioned purpose and which are marketed commercially, such as the "Taq 
Man" (registered trademark) reagent marketed. The amplified polynucleotide is also detectable 
in the exterior of a device using various publicly known methods, for example, the 
electrophoresis method within agarose gel under existence of an ethidium bromide, by the 
technical field concerned. 

the - when carrying out this invention inB [11] figure, other embodiments of the useful 
analysis apparatus are shown in it. This device 210 contains the base 214 in which detailed 
formation of the meso scale polynucleotide amplifying region 222A was carried out. This 
device can be used combining the installation base part 90 shown in Drawing 7, and a similar 
installation base part. The circulation passage where this installation base part was connected 
to the regio oralis 216A, 216B, 216C, and 216D in the device 210 is provided. This installation 
base part contains the valve which permits that the regio oralis 216A, 216B, 216C, and 216D is 
opened and closed mechanically. In one embodiment, the circulation system of a device can 
be maintained to the limit in fluid pressure, and the valve in an installation base part or the 
device itself can be used for guiding the flow of a fluid. The chamber 222A is heated and 
cooled by suitable temperature to give heating of the temperature of dehybridization required 
for PCR, annealing, and a polymerization. The temperature of a reaction region is controllable 
as Drawing 7 explained. 

the - the circulation system shown inB [ 1 1 ] figure removes the ingredient which can filter 
sample fluid with the tendency acting as an analytic obstacle including the filter element 224 of 
a general form of being explained here. 

In operation, the sample containing polymerase enzyme and other reagents required for PCR 
is distributed to the reaction chamber 222A via the inlet section 21 6A. After the PCR reaction 
cycle which will be used in order to carry out the temperature change of the reaction chamber 
between the temperature to which the heater element fitted dehybridization next, and a 
temperature suitable for annealing and a polymerization if the regio oralis is closed is 
completed, The regio oralis 21 6B and the regio oralis 21 6D are opened, and it sends to the 
detection area 222B containing the probe of the polynucleotide fixed to the bead 292 in the 
contents of the chamber 222A, for example. The positive assay for polynucleotide is shown by 
condensation of the bead in a detection area. 

Although polynucleotide amplification is explained by especially here with reference to PCR, it 
will be understood by the person skilled in the art of the technical field concerned that the 
device and system of this invention can be effectively used for other various polynucleotide 
amplification reactions equally. Other starting reactions are thermally [ polymerase chain 
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reaction etc. ] subordinate, or can be performed at those single temperature (for example, 
amplification (NASBA) based on a nucleic acid chain). The extensive various amplifying 
reagents and enzymes containing a DNA ligase, T7 RNA polymerase and/or reverse 
transcriptase, and others are employable as this reaction. The conversion of polynucleotide 
can be attained by the technique of having combined a publicly known chemical method, the 
physical means themselves, or these and a temperature change. Although the polynucleotide 
amplification reaction performed in the device of this invention is not limited, A technique 
based on amplification of the signal which adheres to :(1) independence type chain duplicate 
(3SR) and spiral substitution amplification (SAD);(2) target polynucleotide in which the 
following are contained, For example, "branching chain"; [ DNA amplification(tiron company ., 
emery building, CA) ] (3) amplification or a technique based on probe DNA, For example, a 
technique based on a ligase chain reaction (LCR) and QB replicase amplification (QBR); (4) 
transfer, ligation activated transcription (NASBA); and other amplification techniques of (5) 
versatility, for example, a restoration chain reaction, (RCR), and a repetition probe reaction 
(CPR) (the technique of these, and the outline of sale on the commerce - the Genesys group.) 
Montclair, NJ; refer to the Genesys report and DX, three No. 4, and 2-7 pages of 2 month 
1994. 

the [ to which it this case-applied, simultaneously applied for the sample pretreatment system 
of this invention / U.S. patent application ] - it can be used in relation to the meso scale 
polynucleotide amplifying device which are 08/308,199 (representative No.G1158) of the 
themes. The whole indication of the application explained at the end is clarified by being 
referred to here. 

If it says simply, it is related with the meso scale device for amplification of the preselected 
polynucleotide in the sample fluid of the patent application explained at the end. The base by 
which micro processing was carried out to this device including the polynucleotide amplification 
chamber which has at least one cross section size of about 0.1-1000 micrometers is provided. 
In order to introduce a sample into a chamber, to exhaust a chamber to this device, when 
required and to remove output or a tail to it from a device selectively, at least one regio oralis 
which has a reaction chamber and a fluid transfer relation is contained in it. The reagent 
required for amplification of the preselected polynucleotide is formed in the reaction chamber. 
The means for amplifying the polynucleotide which prepared the contents of the reaction 
chamber thermally and was chosen beforehand is contained in this device. As for a reaction 
chamber, in order to promote thermal adjustment, it is preferred that it is formed that a high 
volume surface ratio is also. When required for an amplification reaction chamber, the mixture 
which controls that an amplification reaction is checked with the substance which constitutes 
the wall surface of a reaction chamber is contained. 

the [ Draw ing 4 and ] - the [A / 6 / figure and ] - the sample of the quantity by which the 
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installation base parts 30, 50, 70, and 90 respectively shown inB [ 6 ] figure and Dr awing 7 
were measured. A reagent, a buffer, and a prototype are distributed and it can be used for 
performing adding a sample or other fluids with sufficient timing to a device in relation to 
execution of an above-mentioned analytical protocol simultaneously. When a microprocessor 
is contained in these cases in an installation base part, it can be used for helping to collect the 
data for one or a series of analysis. 

Although decision of the analysis target subject was explained by especially the above with 
reference to whole blood as sample fluid, To the analysis target subject of this sample, for 
example, whole blood containing an anticoagulant, diluted whole blood, The eluted whole 
blood, the whole blood containing an assay reagent, a blood serum, plasma, urine, sperm, 
cerebrospinal fluid, What exists in the test sample or sample which contains other biological 
fluid of **, such as other useful sample fluid, in a device and **** analysis for systems being 
conducted [ which is described amniotic liquid, a penetrant remover, an organization extract, 
cell suspension, and here ], and which changed from the first thing is contained, 
the - the [A / 12 / figure thru/or ] - various kinds of embodiments of other of the separator of 
the circulation which can be arranged in the circulation passage of the device explained here 
and which micro processing was carried out and was restricted are shown inD [ 12 ] figure. 
The separator of the 12th the A figure forms a series of circulation circulation spaces 254a and 
254b which made the gestalt of two or more partitions 251 , projected from the opposite 
surfaces 252a and 252b of the channel 253, and aligned in accordance with the channel at the 
longitudinal direction. 1 or two or more Nakama partitions 255 which project from the bottom of 
the channel 250 have stood up as the barrier or baffle in the circulation passage which 
adjoined 1 or the downstream confrontation portion of two or more partitions 251, has been 
arranged and was provided by the circulation passage 253 which aligned. 
The sample fluid which is comparatively high-speed and passes through the comparatively 
narrow circulation passages 254a and 254b is distributed in the space between parallel 
partitions. 

On the other hand, speed is slowed down and it is in the tendency which moves in the inside of 
the DETTO space of the corner of this space. 

Next, sample fluid's passage of the inside of the space of the following internal continuation 
partition will suspend the quality of particulates respectively in dead volume. Therefore, the 
quality of particulates is cumulatively suspended by each passage in a subsequent internal 
partition space, and if sample fluid passes a partition and flows downstream, it will come to be 
purified gradually. If a sufficient number of partitions are provided in a series, it becomes 
possible to decrease the concentration of particles gradually, and the efficiency can be set up 
beforehand. It can assist guiding sample fluid in a DETTO volume field with the baffle 255. 
the - it is formed inC [ 12 ] figure with the barrier 257, and the separator structure of the dam 
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form which projects from the bottom 256 of the channel 250 is shown, 
the -- the [C / 12 / figure and ] - the separator structure shown inD [ 12 ] figure uses the 
character of particles, and is dropped under the influence of gravity. This is useful to especially 
analysis of whole blood by performing the sedimentation of red corpuscles. After sample fluid 
passes at the high speed on the barrier 257, it slows down immediately. The quality of 
particulates which descended towards the floor line of the channel 250 encounters a lower 
speed of support, and a possibility of exceeding the barrier which follows the next according to 
a vortex decreases. Particulate concentration decreases gradually and the sample fluid 
purified gradually can be generated by the passage of the sample fluid exceeding these 
barriers of a series of. It assists that 1 or two or more tongue-shaped pieces which were hung 
from the cover plate 260 guide sample fluid caudad. 

The following example is provided in order to explain this invention to details more. These 
examples mean that it is illustration and do not limit an invention. 

an example 1 plastic silicon compound examination device is assembled by covering the 
silicon base 131 and attaching plastic (3M transparent sheet) covering - the, as roughly shown 
inA [ 8 ] figure, Micro processing of the distribution channels 132a and 132b is carried out, and 
micro processing of the inlet section 133 is carried out to the both ends of the channel, (to 
0.05M sodium bicarbonate and pH 9.6 inside) Anti-A diluted solution and 1:10 diluted solution 
of the A blood group to salts were introduced into the inlet section 133 of the opposite end of 
the channels 132a and 132b via the syringe using the electrode holder. The solution was 
mixed together by the central chamber 135, and condensation was observed through the 
plastic hinged cover by the optical microscope. The result is shown in the following table. 
Anti-A Degree of dilution The condensation Gamma within a channel. Kit 1 :20 +Gamma 
Murine. Mono 1:20 +Gamma Human. Dilutin 1:5+ example 2 mouse IgG solution +lmmucor 
Affinity pure 1:100 (0.05M sodium bicarbonate.) +lmrnucor Ascites 1:100 To pH 9.6 inside, 
50microg/mL (SIGMA Cat.No ** 1-5381), The channel 132a of other examination devices 
prepared like explanation of 1:20 diluted solution of the goat anti-mouse lgG(H&L)-fluorescein 
carboxylate bead (Polyscience) to an PBS buffer in Example 1 , The electrode holder was used 
for the inlet section of the opposite end of 132b, and it was introduced via the syringe. The 
solution was mixed together in the reaction / detection area 135, and condensation was 
observed through the plastic hinged cover by the optical microscope. 
Although the specific embodiment of this invention was described above and/or it was 
illustrated, probably, other various embodiments will be clear to the person skilled in the art of 
the technical field concerned from above-mentioned explanation. Therefore, this invention is 
not limited to the specific embodiment which was described and/or was illustrated, but various 
modification and improvement are possible for it to written-to claim within the limits. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 4] 
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[ - the -B [ 9 ] figure] 
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[-- the -C [ 10] figure] 




[- the--D [ 10] figure] 




[ - the -A [ 6 ] figure] 
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[Drawing 7] 
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[-- the -C [9] figure] 
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[- the -A [ 12 ] figure] 




[- the ~B[ 12] figure] 
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©J*fSfe*Ji 
26 ©^ 



0^ © e 6*i iaifs ic 'pm ic «t b x : awv- > ju^ 

-5. ffe(DSW«^^WffljiXiaft!i©ffl3S©*EHlC*3U 
20 *-r-5ffiOJtTWti7tf/J\iS (0ij^.tf; #8tTicct(T) 

tt©mt. jflia«tt©w». f*>Ks^sna%iHf 
& ^ tf ^ w •> ^ -j- a £ t •& . 

*#^0^©-y->^i'fi9*aa^ffiid:;jS<*ess5^ic^s 

Ji®iES£. APgPimngP.tcDHlcBESS^aTt-feytu- 

ic??«-r *»tft^fifc#j&nR»s ti* «fc 5 cftbti^ 

^ 21 U ttJ f - 1 & -5 J: O IC ft o T O -5 . 

i: IC-b/t U— ^ ©±;^MgP»5:MAT^l*|-r § AP 
SW<h, «Si|€;jti#:^'b/N*U'-^©±^>t : }®HP«-^M^-T 

% p*3 -r -5 <t <t i c -fe / x u - ^ © ^ ic ^ f*3 r v m u 
50 ;^g|5^j•la^t©§iBJT-^Nfg^#(t&nTl^■5ckplc, &ts.< 



A—^umm^^^y^ti/^'-iz t k'Dxmt>nx^ 

O^H# f*ffil§Iffi07/877, 702^<2«mT*&£;* V^«# 

cd*j#^£>&^ van* u 3? &u*7- pmrnmrnzmm 
i,xmm£ftz><D\zmfz>o '702msz.tr nmommo 

±iE(Dy V*l*Ji£SMlsa £> IcfcTBaHclJtWSft* 

■^Ae>nfeMii-y'>'^i'©®f>T-i*, ji^wicxiss^w 
ic is m m izttffi a n -s c £ § . 

# . c ms msst* £ * v awtata •> * ^ a & # »jr w 
IC mMMJ- * Z-Jlsfr £ a n. mesa « -y- > ^ a 

* 7- A IS A □ gP» IC fcf L- Tilftfii II ^ IC tb -5 tft ffl 
^iplcS^TU'S. 1 C3 © HJSJf^lC fcUT, titHIS 

matu §ijtts<*is-y->^;uA pgp^-^^-r^ J: 5 ic 
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wiM^n, ^ v mm : A& -> ^ a isna© a □ gP:» 
ata^+^KiAnap^i * u ^ ^ u*?- Kit 
©tKu^^u^ k <t -y- > ^ustta^ <t 

ttd>fc 1 OOVSig^S 

10 Stftf*/t:«>lC^JfflSnSC<!:a«T*, C©^-&ICIStK 

■y--fi> j\,m \z-nmmn&tfn an. 75^ v— &— m 

V 5? i> K a n -a «t e> IC;SS *f up 

ttl**gp£<hfcicttffl£:fa, ®l#BSgPtt^SJt© 1 X 
ISMg*CDPBP^SK#lt»gPrt© 1 XIS^©»&ji5-i' > 
IC— cfc 5 IC/j:-p TIN-S. »«f.S»mfc€^*r:'5 

±jfli!»o.tt«i-y- > ^wif > ^mwciMip a □ ic-t 
y hsnfci, ?x#itsspxis^gg<*ic— (*-fban-2> 

□ bp ic >t=t u TaSflt^ai mm ic «& .5, -y- > ^usjias^si 
30 *»&^«f«*«n*ffi»«cfiu?T«asa*i*. ^m«r« 
ic?i??-r -s iiiiiSSBfla * ffe © Jf$^£ a tir^a-m (ow&^&l 
ftitttmni3ifrt>Mv man, tHux^v^ Hists^ 

E©APgPlC?-IUT»fL#fiSgi^lcS>-S, •9>zfjmi& 

5^ K^n^sictsinan-scch^-r^-s. <fe^, ss^-y- 
> y;ns-y- > ^juttiMiS^a ica a a c trfx-g . 

-5 1 MS C CQ-y- >^;KS^*B«cD^ffl IC«fc oTAP4i 
V3tlM-y->^BuMS^SF*3lcjtA-r-5 Ci^Tg 
•5c jMlRfi*JlclS±iE©^SrtT?H^ati-5^*f7 r P|-a 

40 ;nc*-^*, Ui^BSgP i b*7t^ffirticKK, 0iJA.l#» 

7, fc-5lMSmHC0^W^^^T^-5©lc^g/,j:ttcDiiEli 
^^;iA-r-5ck 5 ic^lf-f > a n-5 C <h^T# -5 . 

0*fflte©»«E©WS. *-5t%IS,«SSl*l©jie^ii^XIS 

50 mmzDHmm<DW&<Di® , fe&-gtjiwts:z>um<bm* 
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ft IC B*#5S 9§ © # #*r -> * x A € ffl H T±¥ < 

n fx $ n £ - <t * * • c n & o * *mmmic j: -3 

T^J^ttO/^ ^ 7 s " V 7 £ < ft* iti? % ffiS^'ft 



TiSfr S ti S K« fct*7 £ -it * C t . MS* 



5 Bia^ 1 BIC^^ti-SMI- 4 ©^S^a^J&B&^P® 30 

mm m m ic fcot itmm l- ?t ©sftn c » o 

tf&m zfjvx □ gp 1 m& 1- & -5 $ justf* 
a + * ft n u * w -r * * # * w © * > ^ w *a 

If SIB ©«5 liS HT* S. i^^fi tt«ttt (^»W <t « « 
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Ki8AB&o!fli8Biatt*#5iw©-y->^;usa«ias6«i 

icii^ffi-r-&7t«6ic, ssiff*;uc±oT*ft w« 

2 C05^-^ ^/t- |Cfc tNT*ni**feH«:'«*S ft 
l4BI«lc»feH©*ttJlcffl^e>n*Ci:^T#*.- 

mm-e$> - K«*a^-©*36^p k □ * 

g=-V*JU*fttf ■; K!9ABlc^Sti-S«k5(C. 

T£> U , * C U Tit > Zf )\»%LfcW1&\ OAS IC^ $ n 



.SB1OC0ttSS1OB0©1OC-1OC«lc?&-p*:SS 1 <D3ffiii 
SS1OD0'liSSlOC0<O1OD-1OD«lc»^>i:SB 1 (0 : MMM 



(O * vm^* yA-^-t^ ; SSI V««PCR 
»12ABa^*12BBIi*#*WO*>^;UW*3lK« 

cd as a a 1 c i e « s ti >t sa * a * n x $ n , : Aft%mm'tz> 
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<9>j{taaSSlcKB£tl^^ 
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5/7p >JUT\ BUtHHS). 1cm 2 —0. 5cm' tDfgfflcD \T;£ ^ 

« sap an :c re Tit > >o u^aa«£# J£/a -y- > ^ u 

9fE Aift & 14 A P □ 2KKA P i -U □ <D K<D * H C 12 

ssb a sib 1 3tt#eai n« ic * & stta^**^*:* 
c ni4*Kifi £ n & £ est y a 

■r <t 5 ic«*g-r c <D%tm 97* a p txin 

U {tJUgP^WUv APgP5J(4^ki**53 v ?aE«iart 
tj fcB U W# f4^&^/£5W^ UTUS JlS2l3SEf* * 

Batxaa^.^/i'W^©*^^ <tt> i -di4^< <t*> 
-ne>(4 ic »s?rr * c <t , scorns \z & 

— 1 000 m m v <t y J? £ U < 0. 2m m— 500m mCO$EH<£>K 
MTr;*^^«:< £*> 1 -p*lT<5. 3fEiia»XI43JEil^^ 

*;wai^ sjss'aix/xtttftttig 5 -^ > a— «©»<&«» 

$S£f40. 1 M mHOOMm, <£ y$? £ U< (4 2 At m~50M 
m<PfEHT»*. 3BEaaJS^»*L/t>(SI4 2 Mm— 200 
Mm, cfcy*?*U< (4 3 ^mH00Mm©iHT»5. 
5^ >A— <9#P£ Ll\Wi40. 05mm— 5mnu ct U< 
1250 m m— 500m mcoiBBTftS. --fe/tU— ^ {cfc(t-£> 
3ftaai&c£iffi{4l&2^ 

/J\$tN50MmiUTO*BfflT*So -kAL/-^(D3SaaSS 
(4a»l4#)0 r lMm*>b^100Mm(Z)l$$tt§c "fe/t 
u _ ^ cO;^aaSS $ (4*^0. Um^b **>5mmCQ jgffl F*] 

Miisss © mm §b« b mm m ic . 



WSS*«f ©3IBl3R*a*Bv 0U^-B'UV3Z.B X m^U^TM 

© b U > K • -f > ■ 7^" U5r-f • ■irS^. b 'J - 10 
■^•:144~149 (1991) 
*#ilW©^>y;UWM31ilfEB®«JX3:S<*ro^Hlc 

o>h-?z>z.£\z£. vmn\zmttt£n2>z.trf 

m, *'J -f S bv -> U =] >S^Sp*r.^/(k-> 'J a 

RZf/JUA&m*7* iJJ\>. t£ >J *y^ 
U > , 7^ y X 5 1 U > $> -5 1 ^ I * ffe © IS p « ,* 4. SI © 7 5 X 

/\'-Sl//3lBS<*BSBJ«*4. ^?lJ^.BJht^6*);m^, W 
30 aft ICJSB- $ nfc ^3' 7 iX ^ * ^ I \ Bffi^SJg Stlfcb" 
7 7. * y & Wl -> ;r- • b**«T« J^E.* tl* ^ <h AJT ^ -5 . fte 
73, lifU©«*4© 2 o©«<fc#"+>- > K-Y y?-3ti*ci 

if4©Pp1lC-y-> b-f Ci*ST'tS, 

□ an 4& LK-y- v^jL-atjPBiiie^w^-^ -y- > ^;>3iEaags 

1 2aSZ>*1 2bi<©fiES tlT t \ 7 -f -7B5£©-feM U 
40 - ^ 1 8** A □ P.I 4 i i±S P 8P1 6 £ CO ® ©aSEJlilSS IC»A $ 

-fe/tU-^©±»IM®gI5»20lCBKI^-y->7 p 

-So ^MB5J!i8^S22i3iE#eaiB8#lC**3SEa 

B'^;ftiSJBE/S->7 7^«^ (ja^-arf) *»6-fc/^U- 
^18©±;jitS : }Bg|5^20^Mx.T*(*|-r-2)APgP»26^^ 
■T-So it U £tS UgP^ v 28B!iEiH;jfL#^ 7 -r -g*©S 

50 ksa. ftmmm2<Dn?5{zMm-fz>£.?\z&^T^ 
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-b/N- ix-^1 sun- y^Mii^igict >y;u;taa 

12a. 12brtlcmiBffl3lT$n. ##r©ii<JlCi5l«£ai§ 

<fc? iCTtEoTO-S. |g 2 B&t/ffl 3 0lC7F£ft-g>, io 
©USSTfJUUcfcl'vC, -tr/tU--^IS;^ailSg12a. 12blC 

m/r^m^v-h s t ^— -A © > y *sma2§g]i3ric^rTm 

UT^lfg U Wim&M£^©±;MB«®18alcS 

fn v o xmmT -5 J: 5> IC /«£ ^ T O -5 . 7 .< - aigglW 
19li**)5 Mm/«Jl%U^50MmC9tBffl©j^^SU c itilT'ii$tB 
i!S3zT£tU C(DlS^lw^aaS§12a. 12bli(5«1000M 

^ii^aassrticiEfi^nfea#w^cD«fe^H3xbfc^ 



^ a u fc -y- > ©^n £ syps-r & © 

icSSo «£ 5 lc£s o X I * 5. 
§| 2 HlC^^n-Sct 5 IC -fe/tV— ^18CD±;k^®g|5 

Wf-WR IC «fc o TaSSHP^ v C0 B3SS £ EiJh-r -5 © ^itf 
•5«k5lCJ5:ciTl^. -fe^b-:S'18©_L;;5i*t®g|5 
#lcjgiSUTM;£Sft (El^-t+'r) #1x1* 6 n -&::<!:#* 

«rr&«fc5fC&oTO-5. ' 
S!i m^t>^^-5ckp»c. ^18liS*Mlcli 
> A □ gPI 4 <h ffi □ gP1 6 £ £0 m \zm& M IC feM TZ> 

/t u-— ^ raM aas§ f«3 ic— m w icbeb $ n-g> c t. t> r-a 

aassi 2a. i2bF*3co=&^ ©Bi^sic^jtsti, M^-y- 

^noaH**** ttid jaw £ b © n © m no £ a 

&ti* tBttflnsa^iiiao^fixiiftiofcfti:. ss 
»»*sa»&* ^cics«£n;tMs*i*>:/;u#t>©?$*a 

£ £ *> icff 21$ C £ #'T-# 

x ttijss y * < c «t * is at * st* *ftf-i# 
an. *siMSHsan. B«t-r*JEsc©»BBS*«ty 
icy y — ^.an-Sct^ic^-s. 

^4 HfcBrHHTSati, *#*W©4**f->^7 : A*« 



40 
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tbbs HlllBT3tfr*SR3S-i-*Sil( ! tW-*BB0i:»^ti:T 

«i^.tfs«io©PBPi4*9if*(t*aJrt© 

3iBS5-<>33«!:— aa-a:5iRSigflf32**-r*. -©IK 

10 >^34^ / FitanT^aiOCD-y->y^AP14lcMSj*U- 
;*lC;,1taaSSl2a. 12b*ajiatt^>. >H>^34tt9l#(t 

«f ©14^ ic j: y , -y- >zfM-s.%mn tea a a n-s c 1 1> 

T# I ; £ O (* f" > yj K4 * *H « CQfEffl IC <fc o T A □ SB 

€abxisa©;jsaassgi553 v ic3iA$-tt-5 c t t>T# 
teco^ss?f$PJicfcoT. 5e#its^tt-y->^;ni5^ 



20 S5 1 y^'±lciEaatl-5C<i: ! t)T"^. 

§$n^ ct e> ic^a©APgPi^^atifej7iia^'i' >^ 

8PB«^tfe«xiifl»f*it*Wrtic(Si«r*v<;b'7 r 'ic«k 

o T3iti*©3SE4a^«JiF , 9«aia-r*'«fc : 5'- lc^|*j-r-5©lc 
30 5Rf*lt*i»300!)aiPW36(4CC:TiKMUfcJBiC©»*f 

«■ * J8i fti©ui«- 1 1 asp© a p gu i mmm. $ 



50 



M&i © ft IC 53- ic m t> n -5 o 

^4/T^«tt^s©^ v*i«^aasssi>*ffe©« 
aap©rts«s*«air*fc«>c«if*i**ffli<B*i*T3pj 

•tfT) ^#t;diA^T#^>. Mi 0ic*-r«fc5lc, 
r-SS<t:bTSStOct2>lc^:-3Tl>-5. 

ms micia^ i m^yzfj^mmmmsi:. a-*©^ 

ct 5 IcW-f > $ tufc#$f8«1 1 0i ©*I^-t+©1SBgg! 

^atiTu-s. c©gw^ii^^--5fcft. smioia 

^s:mjggpi 1 2. U 5? ^ U^-^ K*K«/*Sflia 

W122**»lt6tlT^-5. ^5 0lC^$n5HJfe^lC 

feUT, ;jfLaaiiSl2a. 12b©ffiPg|5ia^a©«S:tIigg|5 

1120APSni4£3fc{*eBW«lC*y ; ^-r+^a, 2 
4b©ig y ffi Lg|5^28li7ff iJJ!i> u^-^ K 

»122©APWl24i3iE#e»H«lc**. ttJt, flfe©H 
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XI4126CD#« ^tT^Ajn^C -5. 5JE5 

$ ntzmm, & * i M4& a £ k«> 5 -g. 
cojsjes icsk s ti* JBJKTttai s n* - <t #t-£-5. a 

31 OfcSJfc/*ffl««1 1 81* C CO 1 fi*JCDfc«> icisit en 
« 1 1 7 (C ** A S +l £ C -5. 7* f IC m A $ n 
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^•5. r-r si . -v- >• ;.'•■"■£•■-?;-•; ~ 

^, tt->^;HuM3g^sio©in uttjugp^28^e»^e»ti 

tt±se<g$fM£ fHfus, 394, 487 

•StJCSiW $ tXT t >-5 «t P JS#R6fl$jt(0 t IC «fc -5 -ft 

St e*fjs$ n-5. B««D# U *^>*^14#*$S«1 2 

•5c .:1..XI4a«©JBni16.-.119. 126&tXl29^->^5rA 



1=3 



30 



^smt* «> ic* ft ic H3 o $ ft 2> ZL <t #T it -5 . *£ 

220Sf^l4^-5^*©^^Offe©lia««^#«SU^ 
0$ ZizWtWtsftZT'&Z ?. 

*#± icjBfiEsnxi * c oiisM TBj e> *> ic 

/tt-ST'&a ©SfltJtlCffljlTen. SO* <0##t 

s?5Hic^£n'5=t?rc, ±aico-y->^;ut5Ms^« 

ICjgffl $ tlfcifl^, {HA 14 C CO v^. 7 1 A 14 m C £ IC 
[4fg6AIU. 7 Ellc^£ n-5ff$xtcDftttltS 

2lO«J:?lCfcpTU-5. «c#ltaSffl50li-y->7 r JHWIftia 
gt£ 1 0R tfft mUm. 1 1 2 £ ft ft b . rt CD □ gp ^ ft M 

IC . 3Ka 5 -<>54a 14 It > ^ Su M3 KB fip A P Wl 4 <t 

-ssu. 3fta^-r>-54bi4-b->^PSuMii^acoitiPi6 50 



|gjlHP112COaiP119<l:-S(UTO-g)„ ^6A0lC*$n-& 
ctSIC, 3JS5^>54aliflXtttt»fflAPaK6£3tttte 
aM«.lC*«— Sl7-f >54cl4ft#lt«gPcoaiP5 
7i3ftfltfiJtH.f6C»*. ftWlt«gPI4^SWlCI473 v tfr 
->A^AIC^UT1t>^;ua^€^}iji^«, <5iJ^.l4 

tfl&tt ItSmop A PSP56 icjfti^ $ n/ti*. 7f€ > ^58*i 
10 flP«£:h.T-fe/N'U-^18lC*i UT-y->y;i/€El U . mi 

>54B^^ UT^gl 0^€>«lJt«it t p1 1 2lCiE e>n-5. 

-5 ftmimto B <*XI45j-^^«e^CDJS^^CD$i^ IS 
±i!icD#BI$tlfc^iiaSM. (#J^|4;v: f *B«ffFailP^87 
7, 702-^#fll) IC^^$tl^t>^i),lCv ; girtot> 

20 a IC «fc Ih , J& -5 P l4^^MXj4*^IC^xa W A - 
^r^UTCD3t^a*)/^aj;* lC«fc U^ifcS^n-SCtd^T^ 
5. ma.tt.< IS6A0lC55$n^)^*fslM112(OR^Hslc1 
1 7f*)T'CD^^K<!: ftffiWmW i C0JS/SI4^ V JltlcoSS 

aai^co^cD^icfeit€)-y->^i/^coff7j€S?s 
■r $ c <t ic«t u mm $ n-s c<t^T-e-5. cn« □ an a 
scxiis^ ux=&-* isSictBAii rs^#co9iaff3b 

^^aj-f-S 2 pcOBE^3!t*a3S59as 59blC«fcoTfg6AEICD 
^W^^^A-WltSgPcoJfl-^-tirftT'liaEl^tl-S c t 

&i&w&m -a -y- > ^;«#©*jpg $ ti>t a 

aXI4IAiS<0^iP$ffl3|5-r-5 <t, ^*^^kl48tgfl*)/j: 

■fe >-y— 14 -> U 3 >S<*± rc*«fflJlT 6 tl-6 c: i^T' 
$ -5 <h i t) (C 62 IC Jt 35: $ iafcSl lc «t o T^cM^S $ 

•^•7^'JA>, 248-^:44~55 (1983) . 
mi I4SBP co fife CO USS 14 W iCcfc-SftfetOilS 

ns&iOlcSiilTeti-SClii^-C^S.; ^^USSJgffi 
<0 1 OI4m6BHlc^^n, cni4»*T>'^^AcoW®EI 
L, ft#lt*gP70rt 6nfciR8IHIW72rt iCiE 

^|/3Sf**<ft#lt«^cOAP74IC%A e>il-5<!:. Jtjt« 
IS, 0iJx.(4^>^75lCcfco Tit >7V^#*'^B1 Olcii 

en, «-*/t co it \zmt : f-mtttf& wm icm'> ^ tat » 
>y;kifi<*^73 N ^iiaiio' ic-^^en^. »*fss«n 

0' OAA-116' Bv^^Aco^mcO/ciDlC^cmicMSi 
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IS 



«S£ ffll 2 2 (D A □ BP 1 24 £ &&&& lc & -5 . fttil 7 4 
> 9 3 IS 5H.fr mm © * □ »1 2 9 i — a ^ tl/' «lf* tt 
tBOgP94<t;%^ft«^fe*^» 

Mr-s>c<ticct u -y-> ^; uttMa^Mi ffWi <8 it > use 
^ e- £ n 7t is as & £> u u - £ n z> t/tfy 

5? <? Kii*»«Mm*1 27icS»AS*l*. * fc. life 

©>t'»lCs&»jtfKii'li# 5 BlciSSft-SJ:? IC APBP 
1 26^-^>bTigitiInSlf127IC*P^.t>H-5. JfiHt*. ®)X 20 

epcotBPBP94$:^UT@'R$n-5C:<!:^T'#-2>. 

££B1 22*5Iiibfcfi«*i*- ^^USt#©SE*l©' 30 

»& IC;G o 7fc«JEtt««1 0©il 0 W UBB28©-HSE&Tff 
*i £ S'JJE T -S ^ »' CSH I^SS 5 ^ ^ K EB 3 *>• ifc 

sg&ttf/xii^&a&^^fr^^ 3 ^^ 3 ' 5,5 '* ft^« ®® 

SPrtTffiWiS.^i— a^-Scfc 5 icHMWlc^fct^ft-SW 
MgfS.h.hfcic, »wK«i2Z©»ftrtic*il*ti*:: 40 

««t* ic mm v ties $ n * u — tf -x is ft x 

BP90P I 9©" : «''1' * Q 37 p -fey if — l4BM:&$t©7£#>lCjiI E^7t 



IC. fft«»3!l«itll««*H't;»ftl*3 lc35tftl7«gP<!:«fa 

^ h U y ^ • zfny&yik > h u> h>. NJ) 



ij a >©^i4i*fflii/iAo^^4P-y--<^-'i'^w#e<*:^- 
-7 -f ^ d y p -fe y t>- — i- =fc -3 "t $ ysp ^ *a -g> c <t *^ ■ t # 

-r^J^-tfWItSgP±ICV5 > \rl£t\tz.t>7>Zf 

iRSiHiRff \zmm*)\cm$-?z>^ m&^tsm* ©^sicj: 

ft 8 a m ic fct'tiw wc»v> zfjimmmmm. zm-gnx 
^. ^mi3oi4*<*i3r±ic*isi:en; s#i3rii^Y 

^;KDH3ffilcmffl Jf5^E 2 tiife A P ' BW 3 3 & ffi £. 1t * V m 

mmM*-***™^ i32B«t: #&©*^&«©si&/ 

mM/fem^* >rt-~U5ii&&lf fetxxfv-g>. ft8AEl 
ICt^S ti-5 cfc 5 ic, ^-fr >/<— 1 35(©iWM%;i * 
;H32AJ 132B©**xlCibl/T^%<feoTlV-5. i 
»«f W ic^^r-T -S # Jl*©*l8atH* 145=- * > 

^^'^-fr I35rt icpifl Di£#>t>tl-S>;t46lC. jjSii? 1 
-^T-;H32a. 132b©WB" : 1"5ilcJ:tUT^:#</«5: ««fc5lC 
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